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CURVES AND SURFACES* 
J. W. T. YOUNGS, Purdue University 


1. Opening remarks. It is difficult to imagire a title more deceptive than 
the one chosen for this discussion, and yet the choice is necessary since no other 
phrase describes precisely the content of this paper. 

A primary source of confusion is the fact that the words curve and surface 
have been used in the literature in many different ways. For example, one 
meaning which has been assigned to these terms has been considered in an 
elegant expository paper by Whyburn [1]t entitled “What is a curve?” But the 
curves of Whyburn’s paper are sets of points, and whatever the curves of this 
discussion are, they are not point sets. This last phrase reads like a printer’s 
error, but it is made deliberately. What then is the word curve or surface to 
mean if not some sort of a point set? And this brings us to a second difficulty. 

There is exhibited in the literature a singular reluctance towards defining 
these terms explicitly. One can search in vain for an explicit definition of curve 
and surface in the standard texts. The definition to be presented here is not the 
creation of a single mind; it has evolved through the years. 


2. The minimum objective. These opening remarks serve to indicate the 
minimum objective of this paper. It is to present as clear and precise a definition 
of curve and surface as possible. One has a right to expect no less, but in this 
case I do not mean by a minimum objective a minor one, for we shall see that 
having obtained a precise definition of these concepts we hold a salient far into 
the theory of curves and surfaces. 

The paper is planned therefore to have three parts. The first (§1—§8) will be 
devoted to defining the fundamental terms while the other two portions (§9-§18 
and §19-§23) will deal with the analytic and topological applications. I hope it 
can be said that the first part is readily accessible even to undergraduates, for 
in this part I make no attempt to appeal to the experts. To make up for this the 
last two parts contain problems which might be of interest to all. They certainly 
contain problems which have yet to be solved. 


3. The map. But more of this later. For the present, let A denote a metric 
space and suppose f(a) =6 is a continuous transformation from A into another 
metric space. This generality is not introduced to confuse and if it seems prefer- 
able it is perfectly proper to think of A as the unit interval and the transforma- 
tion as a triple of continuous functions 


x= x(u) 
(1) y = y(u) 
z= 2(u) 


* An address delivered at the annual meeting of the Mathematical Association of America 
in New Brunswick, New Jersey, on September 11, 1943. 
t Numbers in brackets refer to the bibliography at the end of the paper. 
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Or one may think of A as the unit square and the transformation as a triple of 
continuous functions: 


x= x(u, 2), 
0s4381, 
2 2), 
(2) y = y(u, 2) 
z= 2(u, »), 


But however one thinks of A, if B is the graph of the transformation—that is, 
the image of A under f—it is convenient to write f(A) =B and say that f isa 
map (or mapping) from A onto B. 


4. Equivalence. An indication can now be given as to the definition of a 
curve or surface. A curve or surface is a class of such maps, in fact, an equivalence 
class of such maps. Here again, as happens so often, the concept of an equiva- 
lence plays a fundamental role. It cannot be dismissed with a cursory mention. 

Given a collection ¥ of elements f and a relation ~ over 7, the relation is an 
equivalence if it is reflexive (f~f for any element f), symmetric (f:~f2 implies 
fa~fi) and transitive (fi~f2 and fe~fs imply fi~fs). 

One might think it inadvisable to spend any time on so elementary a con- 
cept and yet I do so without apology since it is precisely the concept of an 
equivalence which clinches the definition of curve and surface, and surprisingly 
enough, has only recently been mentioned in the literature. 

Let us therefore pause for an illustration. Suppose that the collection F is the 
collection of members of the Association. Further, suppose that member /; is 
called equivalent to member f2 if the surname of f; has the same number of let- 
ters as the surname of fe. It is an easy matter to see that this is an equivalence 
relation over the Association. 

But it is really what an equivalence relation does to a collection that is im- 
portant, for it partitions the collection into mutually exclusive classes. Each 
class is generated as follows. The element f; generates a class [f,] which consists 
of all the elements f which are equivalent to fi. It follows that fi€ [fi]t and if 
fi~fa then [f:] = [fe]. 

Perhaps this “curdling” into mutually exclusive classes can be observed best 
by referring again to our example. Each member of the Association generates 
an equivalence class; namely, the class of all those members whose surnames 
have the same number of letters as his own. Each member is in the class he 
generates and two equivalent members generate the same class. For convenience 
we can name these equivalence classes the five-letter class, the six-letter class, 
in general the m-letter class. 

In precisely the same fashion the collection ¥ of maps f will be divided into 
equivalence classes. Some of these equivalence classes will be called curves, 
others surfaces, just as an n-letter class of the preceding paragraph might be 
called short if nS5 and long if n=10. 


t The notation is to be read f; is a member of the class [f,]. 
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5. The equivalence relation. It remains but to choose the equivalence 
relation one wishes to employ. It is clear that the words curve and surface will 
have meaning relative to some equivalence relation. For example it can be ar- 
gued that the relation used by Lebesgue—though these ideas are only implied by 
his work—is the following. 

fi(A1)~f2(A2) if and only if there is a topological§ transformation T(A1) =A2 
such that fi(a:) =fe(T(a:)) for every a: in 

This definition has the advantage of extreme simplicity. Perhaps the most 
pleasing feature is the fact that, given one map, it is easy to get all the others 
which are equivalent to it. For if f;(A1) isa given map, the map f2(A2) =f:(T(A2)) 
is equivalent to it for any topological transformation 7(A2)=A,, and further, 
any map equivalent to f:(A1) can be so obtained. In spite of this tremendous ad- 
vantage this notion of equivalence is no longer used, principally because it is 
difficult to get a satisfactory concept of distance between equivalence classes. 

Admirably suited to this last purpose is a notion of equivalence due to 
Fréchet. || 

fi(A1)~f2(A2) if and only if there is, for every €>0 a topological transforma- 
tion T.(A1) =Az such that p{f,(a1), fa(T-(a1)) } <€ for every in Ay. 

For the present let us not be worried as to what this descriptive definition 
means from a constructive point of view. No one knows the complete answer to 
this, but roughly speaking, the relation demands that the maps can be matched 
as closely as we please through the medium of a topological transformation. 

Now consider the collection 7 of maps f. Any map f; generates a Fréchet 
equivalence class [f:] consisting of all maps Fréchet equivalent to [f,]. Any map 
is a member of the Fréchet equivalence class it generates, and two Fréchet 
equivalent maps generate, of course, the same Fréchet equivalence class. Any 
map in a class will be said to represent the class or be a representation of it. 


6. The definitions. The crucial point is that if two maps f;(A1) and f2( As) 
are in the same Fréchet equivalence class [f] then the definition requires that 
the base spaces A; and A: be the same from the point of view of topology. Thus 
we may classify the equivalence classes in terms of the topological character of 
the base space. It is now possible to define curve and surface. 


§ A transformation T(A;) =z is topological if it is biunique and bi-continuous. That is, if in 
addition to the fact that with each a; of A; there is associated a single a2 of Az it is true that with 
each dz of A; there is exactly one a; of A: such that T(a;)=a2. Thus there must exist an inverse 
transformation which is denoted by 7-(A:)=A,. The bi-continuity condition demands that 
T—(A2) = A: as well as T(A1) = Az be continuous. 

It is necessary to prove that the relation of Lebesgue is indeed an equivalence. Reflexivity 
follows from the fact that the transformation T(a:) =a; is a topological map of A; onto itself: 
symmetry from the fact that the inverse of a topological map is topological: transitivity from the 
fact that a topological map followed by a topological map defines a transformation which is 
topological. 

|| An important equivalence, due to McShane [1], requires, in addition, that the degree of 
the = i T, be +1. This has meaning, of course only for special types of spaces. See also 
Radé [1]. 

{ See footnote §. The notation p{a, b} means the distance from a to b. 


| 
} 
3 
. 
° 4 


7 CURVES AND SURFACES [January, 


Consider a class [f] with a base space A. Then [f] will be called a curve or 
surface depending on the topological character of A. If A is, topologically speak- 
ing, a closed segment, then [f] is called a curve, more specifically a curve of the 
type of a closed segment. If A is the circumference of a circle, then [f] is called a 
curve of the type of a circle. On the other hand, if A is, topologically speaking, a 
closed square, then [f] is called a surface, more specifically, a surface of the type 
of a closed square. If A isa sphere, then [f] is called a surface of the type of a sphere. 


7. Specialization. In this discussion we shall deal exclusively with curves 
of the type of a closed segment and surfaces of the type of a closed square and so 
refrain from pursuing a digression which might be both pleasant and profitable. 
In fact, we shall go further in this anti-generalization movement and for the 
sake of expository clarity consider only mappings into Euclidean 3-space and 
these only of the special forms (1) and (2) already tabulated. 

That is, if we now speak of a map f(A) =B it is automatically understood to 
be of form (1) or (2). If of form (1) the Fréchet equivalence class it generates is 
called a curve, if of form (2) the Fréchet equivalence class it generates is called 
a surface. 


8. Historical comment. It is well to notice a sort of historical inevitability in 
the development of the definition. Consider for example the fact that no doubt 
a surface was first conceived of as a point set; a plane, a sphere or a cylinder. 
Topologists branched off at this point with two dimensional manifolds, but anal- 
ysis began to think of a surface in terms of its description, it was thought of as 
a triple of continuous functions of the second type. On the other hand, certain 
pairs of triples were said to describe, or define, or represent the same surface. 
We have finally come to the place where the loose concept “describing the same 
surface” has been made rigorous through the notion of Fréchet equivalence and 
the equivalence classes so obtained are called surfaces. 


9. The problems. Having spent this time in clarification of concepts it is 
gratifying to observe that the momentum acquired carries us naturally towards 
two objectives. Since we speak of curves and surfaces, can we in some manner 
speak of length and area? On the other hand, since the subject matter of this 
paper has been revealed as the study of Fréchet equivalence classes of maps, 
what can be said of the structure of these classes? The first will be called the 
analytic, the second the topological problem. 

The analytic problem will be considered first, and a good many of the state- 
ments will be made for surfaces only. Many of the details will be omitted since 
it is the purpose of the last two sections of the paper to indicate merely the 
spirit of the theory. 


10. Polyhedra. A mapping (A) =B is called quasi-linear (the terminology 
is due to McShane [1]) if A can be decomposed into a finite number of tri- 
angles A;, - - -, A, on each of which the coordinate functions x, y, and z are 
linear in u and v. 
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Now (A;), the image of A; is a triangle in 3-space which in special cases, it is 
true, may reduce to a segment or a single point. Without exception, however, it 
is possible to speak of the area of p(Ax), am area which may be zero, and to 
designate it by E(p(A,)). Let E(p) =>-2_,E(p(Ax)) be called the elementary area 
of the map p. 

In the event a surface [f] has a quasi-linear representation it will be called 
a polyhedron and designated by [p]. The collection of polyhedra is fundamental 
in what follows. 


11. Elementary area. It is perhaps worth noting that a polyhedron will 
certainly have representations which are not quasi-linear. In fact, a polyhedron 
will have more than one quasi-linear representation. But, if 1 and p2 are two 
quasi-linear representations of the same polyhedron [p] then it can be shown 
that E(p:) = E(p2). This justifies speaking of this common value as the elementary 
area of the polyhedron and designating it by E([p]). Notice that we have gone 
from a function of a map to a function of an equivalence class of maps. We have, 
in fact, defined an area for certain surfaces. To extend the definition to all sur- 
faces we need the concept of distance. 


12. Distance. If f,(A) and f(A) are two maps then there is, for any fixed 
value a in A, the ordinary Euclidean distance from fi(a) to f2(a). Denote it by 
| fila) -— fo(a)| . In a sense, this number measures the deviation of f; from f2 at a. 
It is natural to say that the deviation of f; from fz over A is max | fila) -— fo(a)| 
=d(fi, fz), where the maximum is taken for all a€ A. In fact, it is but the matter 
of a moment to see that this deviation is a bona fide metric over the collection of 
maps f(A). In other words, this deviation is a non-negative, symmetric function 
of two maps which is zero if and only if the maps are identical, and the triangle 
inequality is satisfied. It remains only to assign meaning to the phrase, distance 
from the class [f,| to the class [fz]. Each member of [f;] has a deviation or distance 
from each member of [fz]. Nothing could be more natural than to say that the 
distance from [f,] to [fe] will mean the infimum of such deviations. Explicitly 
p{ fe pl} =inf d(f*, fs*) where the infimum is taken over all f*€ [fi], and all 
2). 


This is a metric over the set of equivalence classes [f]. 


13. Density. Let us make an immediate application of this concept. Suppose 
[f] is any surface and f(A)=B is one of the representations. Subdivide the 
square A into n? congruent squares and then in each of these draw the diagonal 
with slope 1. The square A is now decomposed into 2n? congruent triangles. 
Let A be the typical triangle with vertices a, d2, a3. Consider the points f(a1), 
f(a2), f(as). These determine a possibly degenerate triangle A* in 3-space. Let 
p(Q) be the unique linear map from A to A*. The map p,(A)=B which agrees 
with p(A) on A for each A can be seen to be quasi-linear. Hence is a representa- 
tion of a polyhedron [p]. From the uniform continuity of f it follows that pn 
converges uniformly to f over A, hence the distance from [p,] to [f] converges 
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to zero. We say that [p,] converges to [f], and use the notation [p,]—[f]. 
What has been shown is that, given any surface [f], there is a sequence of 
polyhedra [p,] such that [p,]—[f]. Each of the polyhedra we have defined is 


said to be inscribed in the surface. It should be mentioned that there are se-° 


quences of polyhedra converging to the surface such that none of the polyhedra 
is inscribed—but more of this later. 


14. Area. In view of the convergence of the polyhedra it is a natural in- 
clination to feel that lim E([p,]) exists. If it does, then the limit should certainly 
be called the area of [f]. Some sixty years ago, in a letter of Genocchi, Schwartz 
showed that this was not the case even for the simplest possible surfaces. On the 
other hand lim E([p,]) does exist though it depends, of course, on the particular 
sequence of polyhedra chosen. (The limit may be infinite.) To hurdle the ob- 
stacle presented by the example of Schwartz, Lebesgue [1], some twenty years 
later, considered inf lim E([p,]) where the infimum is taken for all sequences of 
polyhedra (whether inscribed or not) which converge to [f]. This number, pos- 
sibly infinite, certainly depends only on the equivalence class [f]. This number 
is the celebrated Lebesgue area of the surface [f]. 

An immediate question arises. The Lebesgue area of the surface [f], denoted 
by L([f]), is defined for any surface [f]. If the surface is a polyhedron, how does 
the Lebesgue area compare with the elementary area? One of the important 
theorems of the theory, and of course the theorem which makes the whole theory 
useful, is that the two are equal. This fact enables us to speak of the Lebesgue 
area as an extension of the elementary area. 


15. Problem of Gedcze. In the definition of Lebesgue the approximating 
polyhedra are not necessarily inscribed. If we insist that each polyhedron of the 
sequence be inscribed in the surface the collection of available sequences is 
decreased and so the new infimum would certainly be no smaller than the old 
one. If we denote the new infimum by L([f]) then it is a conjecture of the Hun- 
garian mathematician de Gedcze that Z([f]) =L([f]). For recent developments 
along this line one should read Radé [3] and Huskey [1]. 


16. Length. To return to the definition of area, it is clear that in precisely 
the same way it is possible to define the Lebesgue length of a curve [f]. We use 
the same notation L([f]). No confusion can arise since in each case we state 


the character of the equivalence class [f]. For curves the de Gedcze conjecture 
is true. 


17. Formulas. Let us halt the development of the theory at this stage to 
review some of the facts presented in most undergraduate courses on this topic. 

You will recalt that, in the elementary texts, if a map is given by a triple of 
type (1) then the map or its graph, there is usually some doubt, is called a curve 
and its length is given by an integral formula I(f)=J3}[x”+y"+2"]"?du. On 
the other hand, if a map is given by a triple of type (2) then the map or its 
graph, again there is some doubt, is called a surface, and its area is given by the 
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integral formula I(f) = fo/o[X?2+ Y?+Z?]/*dudv, where X, Y and Z are the usual 
Jacobians. 

It is, I believe, a fair test of an advanced theory to ask how well it deals with 
the naive, the freshman problems. At any rate, matching the Lebesgue theory to 
these integral formulas constitutes one of the most fascinating problems in the 
theory—and one which is by no means completely solved. 

It is clear, of course, that the first mapping is, from our point of view merely 
a particular representation of a curve; the second mapping merely a particular 
representation of a surface. It is equally clear that the formulas may be meaning- 
less because the derivatives may not exist. It is therefore extremely unlikely 
that the integral formulas, when applied to a particular member of an equiva- 
lence class, should give the Lebesgue length or area of that equivalence class. 
In fact, it is more than unlikely, it is definitely false. On the other hand some 
startling things are true. 

Suppose we have a triple f sipenetaly a curve [f]. A classical theorem 
[Saks 1] states that: 

(1) L([f]) < © if and only if f is of bounded variation; that is, if and only if 
each coordinate function is of bounded variation. Hence it is possible to deter- 
mine conclusively if a curve is of finite length or not simply by examining any 
one of its representations. Nothing like this is known for surfaces. 

Further, if L([f])< ©, then 

(2) The integral formula has meaning for every representation and I(f) 

(3) The sign of equality holds if and only if f is absolutely continuous; that 
is, if and only if each of the coordinate functions is absolutely continuous. 

(4) There is always a particular representation f* such that I(f*) =L([f]). 

In comparison with these facts for curves the latest results for surfaces are 
those of Radé [1]: 

(1) If a surface [f] has a representation f* for which J(f*) is finite then 
I(f*) $L([f]). 

(2) The sign of equality holds if and only if there is a sequence of polyhedra 
such that 


18. Curves vs. surfaces. Those who are unfamiliar with the field will perhaps 
be astonished at the fact that for two types of equivalence classes of maps so 
similar as to definition the results should be so different. It appears that the 
theory for curves is relatively simple principally because there is a systematic 
process whereby one can obtain a polygon close to a given curve but not longer 
than the curve. Nothing similar has been done for surfaces. 

As a matter of fact, if [f] is a curve and [p] an inscribed polygon, then 
L([p]) S$ L([f]). The corresponding inequality for surfaces does not hold. This is, 
indeed, the source of the previously mentioned example of Schwartz. The result 
should not have been as astonishing to mathematicians as it appears to have 


** The integrals are to be taken now in the sense of Lebesgue. 
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been, though it is all too easy to make such an observation after the event. There 
is a fundamental difference between inscribed polygons and inscribed poly- 
hedra, neither of which, one will notice, has been yet defined explicitly. 

In view of the historical importance of this difference a slight digression may 
now be permitted. 

A polygon [p] is said to be inscribed in a curve [f] if there is a representation 
f of [f] and a quasi-linear representation p of [p] such that on each of the in- 
tervals Ai, -- +, A, of the decomposition of A required in the definition of p, 
it is true that f= on the frontier of A, (notation F(A;)) for each k. 

Suppose we make the corresponding statement for surfaces. A polyhedron 
[p] is said to be inscribed in a surface [f] if there is a representation f of [f] and 
a quasi-linear representation p of [p] such that on each of the triangles A, 

, A, of the decomposition of A required in the definition of p, it is true that 
f=p on the frontier of A; for each k. 

This statement is of course the sheerest nonsense since it requires two condi- 
tions to be satisfied which are, in general, mutually incompatible. On A; the 
map P is supposed to be linear which implies that the image of F(A;) is the bound- 
ary of a triangle (possibly degenerate) ; at the same time p is supposed to agree 
with the map of f on F(A;), and the map of f on this set may be incredibly com- 
plicated. 

Actually an inscribed polyhedron is defined by making a tremendous modi- 
fication in the last condition. It is required merely that f=p at three points; 
namely, the vertices of A.(k=1, +--+, m). 

It should not be astonishing then that for a surface [f] and an inscribed 
polyhedron [p] instead of L([p]) $L([f]) we usually have L([p])>LZ([f]). 

For curves the ideal character of inscribed polygons can be seen almost at 
once. Let A be the unit interval and consider a decomposition D: Ai, - ++ , An. 
Suppose y(D) is any mapping of D=)°7F(A;) into 3-space and f(A) is a map 
such that f(a) =u (a), for aE D. In this case the curve [f] is said to be supported 
by the network u(D). 

Consider the diameter of u(F(A;)), denoting it by 6(u, Ay). The number 
>-%6 (u, Ax) is of fundamental importance, for no matter what curve is supported 
by »(D), and no matter how “length” is defined, it is clear that the “length” of 
the curve should be no less than },"6(u, Ay). This leads at once to the fact that 
an inscribed polygon is no longer (in the sense of Lebesgue) than the curve in 
which it is inscribed, since the curve is supported by a network of vertices of the 
polygon. 

How is the case with surfaces? The statements of the penultimate paragraph 
can be reproduced word for word. 

So far so good, but what notion is now to replace the diameter of a set so that 
analogous statements can be made throughout? There is an obvious danger in 
over simplification, but from one point of view it can be said that completing 
this analogy was the end towards which de Gedcze directed his efforts. Tremen- 
dous strides in this direction have been taken by Radé [4] and [5] and Reichelder- 
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fer [2], culminating in the elegant definition of an “essential area” by Reichel- 
derfer [1]. The Lebesgue approach certainly does not supply an analogy. 


19. The need for topology. In the course of comments in §17 it will have 
been noticed that some of the statements depend upon a particular representa- 
tion of the equivalence class while others are independent of the representation. 
This makes it all the more important to investigate the structure of these classes, 
a study which has interested Kerékjarté [1 and 2], Morrey [1 and 2], Morse 
[1], and Tompkins [1]. 


20. Topological problems. This portion of the paper will be considered in two 
parts each of which suggests itself on a brief examination of the facts. Whenever 
one has a class of objects it is interesting to know something about properties 
which are enjoyed by every member of the class. Such properties are called in- 
variant. On the other hand, there are always properties which are not invariant, 
and this makes it possible to say that some members of the class are better, with 
respect to a certain property, than others, for some members will possess a 
property not common to all. In the search for these good members it would natu- 
rally be useful to have a constructive process whereby one could obtain other 
members of a class of which one representation is known. 

The problem of invariants is considered first and then the problem of represen- 
tations. 


21. Invariants. One invariant has already been mentioned since it has been 
observed, for curves, that if a single member of the equivalence class is of 
bounded variation, then every member has this property. 

A simple and interesting invariant is the graph. A map f(A) =B has a graph 
B which is also the graph of all the maps which are Fréchet equivalent to f. 
Hence B is invariant and may be called the graph of the equivalence class [f]. 

But the graph of an equivalence class gives absolutely no indication as to the 
character of the class; for we have the somewhat astonishing fact that every 
graph of a curve is also the graph of some surface, and conversely. This simply 
serves to highlight an early statement that a curve or surface is not a point set. 

As a matter of fact, any Peano space in 3-space is the graph of some curve 
and so also the graph of some surface. This leads to such peculiarities as a curve 
or surface whose graph fills out a cube. 

Very well, one will say, the graph of an equivalence class gives no clue as to 
whether the equivalence class is a curve or a surface, but surely the graph is im- 
portant in matters of length and area. The facts do not support this reasonable 
conjecture, for it is true, on the contrary, that any graph is the graph of some sur- 
face of zero area. 

A final invariant can be described only after a somewhat technical discus- 
sion. The reader is here invited to consult Whyburn [2]. The map f(A) =B in- 
duces a decomposition of the set A. For each point CB there is an inverse set 
f-1(b) in A consisting of the totality of points which are mapped onto b. The set 
f-*(6) will not be connected in general. Let a be the notation for a component of 
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f(b), and use ), to denote the totality of a’s. Each a€A is in exactly one a, 
so we may define a single valued association m(a)=a to mean a€a. The im- 
portant thing is that the set >> can be topologized in such a way that m(a)=a 
is a continuous map. Moreover it is clearly monotone; that is, each inverse set is 
connected. 

The abstract space >, can be thought of as the graph of the monotone part 
of f(A). This graph is invariant. The statement should be interpreted to mean 
that if fi(A) is Fréchet equivalent to fo(A) and }-; and }-2 are the corresponding 
abstract spaces, then there is a topological transformation T().1) =)_». 


22. Representations. As previously noted, the fact that not all properties 
are invariant brings us to the question of representations. This is the problem 
of constructing other members of an equivalence class of which one representa- 
tion is at hand. 

Suppose that f(A) =B is a known representation of a class [f]. Then g(A) 
=f(T(A)) is a member of the class [f] for any topological transformation 
T(A) =A. This is obvious on looking at the definition, for the topological trans- 
formation required for Fréchet equivalence is precisely the above T regardless 
of the size of «. 

A somewhat more sophisticated construction is the following. A map g(A) 
=f(m(A)) is a member of the class [f] for any monotone map m(A) =A. This 
construction does not, however, yield all the members of the class f though its 
implications are not without interest. 

Let me add that the interest in monotoneity does not end here. It has been 
shown that with every map f(A)=B there is associated a monotone map 
m(A)=).. In fact, the space )> is associated with the equivalence class [f], and 
whereas in this never-never land the graph of [f] has very little to do with the 
length or area of the equivalence class [f], the space >, which is the graph of m 
has a considerable say in the matter. 

If [f] is a curve, its length is zero if and only if }> is a single point. This 
theorem is obvious, but for surfaces there is the truly magnificent theorem of 
Morrey [2] and Radé [2]. The area of the surface [f] is zero if and only if }> 


is a tree. (A tree, or dendrite, is a special type of Peano space which has a “slen- 
der” structure). 


23. Deformations. A discussion of the problem of representations would 
not be complete without mentioning the work of Morse [1] and Tompkins 
[1] on deformations. 

Suppose that for each ¢, 0<¢S1, there is a map f(a, ¢) of the unit segment 
0<a<1. Suppose, further, that f(a, ¢) is continuous in both a and ¢. In other 
words, if a,—a and t,t, then f(an, tn) f(a, ¢t). In this case f(a, t) is called a 
homotopy and the map f(a, 0) is said to be homotopic to the map f(a, 1). For 
each ¢, OS$¢<1, the map f(a, #) is a representation of some curve [g;]. The con- 
tinuity condition guarantees that if r—#, then [g, |—[g,]. The converse question 
is this: Suppose we have a class of curves [g,] for each t, 0S¢<1; and suppose 
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that if rt, then [g,]—[g.]. Is it possible to choose a representation f(a, #), 
0<a<1, of [g.] for each ¢ such that f(a, t) is continuous in both variables? 

The answer to this question is in the affirmative as has been shown by Morse 
[1]. Tompkins [1] extends this result to curves of the type of a circle. 

In the course of his discussion, Morse shows that, for any curve [f] there is 
a master representation ¢(A) =B, having the property that for any representa- 
tion g(A) =B of [f] there is a monotone map m(A) =A such that g(a) =¢(m(a)) 
for each ain A. 

Steenrod has asked about similar theorems for surfaces. Not much is known 
here, though it will be proved elsewhere that there is no such thing as a master 
representation for surfaces. Since this is of essential use in the argument em- 
ployed in the homotopy result one is tempted to conjecture that the theorems 
do not carry over. At any rate we have here an unsolved problem to add to the 
spectrum of questions still open for investigation. 
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MATHEMATICS TEXTBOOKS FOR THE INTRODUCTORY 
COLLEGE COURSES* 


H. P. EVANS, University of Wisconsin 


1. Introduction. The accelerated production of elementary books on college 
mathematics during the past few years raises a number of questions concerning 
the mathematical curriculum and bears indirectly on larger questions concerning 
the aims of mathematical education. Perhaps the textbook plays too great a role 
in our elementary courses, but it does seem to be true that the teaching of 
mathematics is influenced to a considerable extent by the character of the avail- 
able textbooks. By way of examples, the content of the course in the theory 
of equations as given in the majority of our colleges has been determined to a 
large extent by Dickson’s First Course, and the spirit in which the calculus has 
been taught in this country for many years has been influenced greatly by Gran- 
ville’s Calculus and several similar books. One wonders how many of the more 
recent books are destined to play similarly significant roles in mathematical 
education. 

Certainly the bewildering array of survey texts, basic texts, unified texts, 
brief texts, comprehensive texts, etc., leads to an embarrassment of riches for the 
instructor who is responsible for selecting a book for a particular course or pur- 
pose. The situation becomes even worse when one is confronted with the tidal 
wave of war course books relating to navigation, map making, artillery fire, 
training for pilots, etc. These books no doubt have their proper place, but it is 
unlikely that courses based on them will have a permanent place in the under- 
graduate curriculum in mathematics. In this connection it is of interest that 
both the Navy V-12 and the AST programs in mathematics stress, with slight 
variations, topics which have been considered standard in elementary collegiate 
courses for many years. 

If we assume that, for the most part, the content of the standard courses up 
to and including the calculus is essentially fixed, much latitude remains with 
regard to the interweaving of the various topics, the degree of rigor, and the 
style of presentation. The textbook writers have been thoroughly cognizant of 
all of these possibilities, and the resulting multiplicity of treatments, to say 
nothing of the various permutations and combinations of topics, is becoming 
somewhat appalling. It is proposed here to discuss briefly some of these trends 
in their relation to the curriculum and to the larger question of the purpose of 
mathematical education. 


2. The general course. There is much difference of opinion as to what 
constitutes the most desirable course for the general student who, presumably, 
will elect but one year of mathematics. The question as to the most desirable 
type of course for such students is a moot one and the textbooks reflect a di- 
versity of opinions. If quantity of production is the criterion the conclusion is 


* Presented at the meeting of the Mathematical Association of America at Chicago, Illinois, 
November 28, 1943. 
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inescapable that the traditional separate courses in college alegbra, trigonome- 
try, and analytic geometry are to be preferred. A number of writers, however, 
contend that there is much to be gained by a unification and interweaving of 
these topics into a single course. Still others believe that the elements of calculus 
should be introduced, but there seems to be a considerable difference of opinion 
as to the amount of calculus which should be included in such a course. Then 
there is the survey-type text which scans the gamut of graduate and under- 
graduate work in mathematics, emphasizing fundamental concepts, cultural 
aspects, and historical background, but excluding much of the traditional drill 
work. Although some of these books are admirable, it is believed that their 
greatest value is to supplement rather than to replace books of a more conven- 
tional type. 

Some of the survey-type books invite the neophyte to retread the more or 
less familiar ground of his high school algebra but to use a postulational ap- 
proach in order that he may see the reasons underlying the rules of the opera- 
tions. Then additional applications may be made, as for example, to the algebra 
of séts or to various kinds of geometries. Historical incidents and applications 
of various kinds are discussed in order that the student may better appreciate 
the significance of mathematics in a broader sense. In such a course few direct 
demands are made on the students’ previous training in mathematics and but 
little time is devoted to the development of the techniques which are necessary 
for further work in mathematics. This last consideration is a very important 
one in view of the fact that many entering freshmen expect to take but one 
year of mathematics and later, through choice or necessity, take additional 
courses in the subject. 

It should not be necessary for a college course in mathematics to offer an 
apology for requiring as prerequisite the elements of plane geometry and a 
knowledge of algebra through the simpler types of quadratic equations, al- 
though it is recognized that many colleges must of necessity admit students 
who do not have this minimum preparation. The beginning course in mathe- 
matics for such students should be primarily a remedial course and if a postula- 
tional approach to elementary algebra provides the most efficient means for 
enabling the student to overcome the handicap of a poor preparation then this 
method should certainly not be neglected. The survey-type books are not de- 
signed for the brief remedial course in elementary algebra which should be the 
most vital concern of poorly prepared students. The twin objectives of preparing 
a student for further work in mathematics and of giving him some appreciation 
of the values of the subject in a year course are believed not to be inconsistent. 
For the poorly prepared student a considerable amount of drill work in connec- 
tion with a review of elementary algebra appears unavoidable if a permanent 
handicap in mathematics is to be precluded, but material which is new and 
significant to the student should be introduced as early as is feasible. Certainly 
the well prepared student should be introduced to new and undiluted material 
almost from the start if his interest in mathematics is to continue to develop. 
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At risk of being trite we reaffirm the tenet that the first collegiate course in 
mathematics should aim to acquaint all students of the subject with the nature 
of precise mathematical definitions and proofs of theorems and, also, to help 
them to acquire those basic skills without which further work in either mathe- 
matics or its applications would be unthinkable. The purpose of the course 
should not be to entertain the student, or to impress him with the diverse 
applications of mathematics, or to attempt to increase the popularity of the 
subject by watering it down so as to make it easy for the indolent to grasp. It 
seems entirely possible that many of the brilliant men and women who have 
avoided mathematics after their first year in college have done so because of a 
lack of interest in a diluted first course which consisted largely of an embellish- 
ment of their high school work in the subject. Diverse applications, historical 
background (if not confined to mere footnotes), efc., undoubtedly add interest 
to the course, but they are of secondary importance, even as motivating influ- 
ences, as compared with precision of definitions and clearness and elegance of 
proofs. And yet a cursory examination of a number of recent books of various 
types revealed that some authors were more concerned with rearranging subject 
matter, adding historical data, increasing the number of applications, efc., than 
in avoiding the perpetration of unsatisfactory definitions, incomplete state- 
ments of theorems, and clumsy proofs. Fortunately there are notable exceptions, 
and within the last few years excellent books in almost all of the afore-mentioned 
categories have appeared. 

In the light of the foregoing discussion, and for other reasons, it seems errone- 
ous to assume that different groups of students with the same mathematical 
preparation should have different types of beginning courses in college mathe- 
matics. Naturally this conclusion is not applicable to terminal courses which are 
required for.some specific professional preparation, as, for example, the mathe- 
matical theory of investment. 

3. Courses in college algebra and trigonometry. College algebra, or a 
combination of college algebra and trigonometry, is perhaps the most commonly 
offered introductory course in college mathematics. In the case of college al- 
gebra the pattern of the course reveals a rapid succession of heterogeneous topics 
such as quadratic functions and equations, progressions, the binomial theorem, 
inequalities, complex numbers, logarithms, theory of equations, ratio and varia- 
tion, permutations and combinations, determinants, etc. It has been pointed out 
by several writers that college algebra, as commonly presented, is the most 
heterogeneous of all the subjects constituting elementary college mathematics. 
Although a remedy for this state of affairs was proposed by G. A. Bliss* as 
early as 1911, and an excellent book by Wilczynski and Slaught{ appeared in 
1916, the majority of books on college algebra continued to treat the subject 
as a collection of miscellaneous topics, and in many cases with little considera- 


* Monographs on Topics of Modern Mathematics, edited by J. W. A. Young, page 264. 
¢ College Algebra, with Applications, Wilczynski and Slaught. 
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tion given to the reasoning upon which the algebraic processes depend. The 
proposal by Bliss and the book referred to both place the function concept in a 
central position and classify the various topics in relation to the types of func- 
tions involved. While this program does not seem to have been fully carried out 
in books on algebra, there has been a notable increase in emphasis on functional 
relationships, and it is no longer uncommon to find linear and quadratic equa- 
tions playing a subsidiary role to the corresponding functions. This in turn has 
led to a greater use of graphical representations and geometric interpretations 
of algebraic operations, all of which appears highly desirable in a first course in 
college mathematics. 

The trend of recent books on college algebra, as well as the more comprehen- 
sive unified books, toward a greater emphasis on the functional viewpoint is 
not entirely free from criticism. Purely algebraic concepts, for example, are 
usually relegated to a secondary place in books of this type, despite the increas- 
ing importance of these concepts in modern algebra and in theoretical physics. 
The crux of the matter seems to be that there are too many important topics in 
algebra to be included in a beginning course of one semester’s length. For defi- 
niteness let us consider a group of students who are fairly well prepared in inter- 
mediate algebra through the elements of quadratic equations, so that it will not 
be necessary to consider the question of remedial work in algebra. To the writer 
it seems that the first course for these students should (in the case of a four or 
five semester hour course) be a course combining algebra and trigonometry and 
should emphasize the functional point of view. The algebra part of the course 
should be quite restricted in scope and would take up linear and quadratic func- 
tions, ratio and variation, progressions, and the binomial theorem. This would 
leave ample time in a four or five semester hour course for a thorough treatment 
of the essentials of trigonometry, including that portion of the theory of loga- 
rithms needed for the computational work in trigonometry. If the course under 
consideration is a five semester hour course, there would be time, also, for the 
elements of spherical trigonometry. 

During the trigonometry part of the proposed course in algebra and trigo- 
nometry polar coordinates might well be introduced in connection with the 
derivation of the addition formulas, following either the method proposed by 
E. J. McShane* or the methods used in several recent textbooks on trigonom- 
etry.t Due to the importance of these formulas another proof of them might be 
given at the time when oblique triangles are studied. References may be made 
to a recent suggestion by A. A. Albertt and to the section on trigonometry by 
H. S. White in the Encyclopaedia Britannica. The use of mathematical induc- 
tion to generalize the proofs obtained by oblique triangle methods would cor- 
relate well with its previous use in the course in proving the binomial theorem. 


* The addition formulas for the sine and cosine, this MONTHLY, vol. 48, 1941, page 688. 

t Essentials of Trigonometry, Curtiss & Moulton. Plane and Spherical Trigonometry, Rickey 
& Cole. 

¢ A suggestion for a simplified trigonometry, this MONTHLY, vol. 50, 1943, p. 251. 
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These examples are cited merely to indicate the spirit in which the writer be- 
lieves the course should be taught. The instructor who feels that the topics in 
this proposed first course in algebra and trigonometry are of insufficient interest 
to the general student may find in the various survey-type books a rich mine for 
collateral reading assignments to whet the students’ interest without detracting 
from the main purpose of the course. 

With the exception of determinants the course in algebra and trigonometry 
just considered provides the necessary background for fairly complete courses in 
analytic geometry and elementary calculus. 

Students who take a course such as the one described, and who plan to 
specialize in mathematics or physical science, should have a more sophisticated 
course in college algebra added to their curriculum. Furthermore, the tradi- 
tional course in the theory of equations does not satisfy this requirement. The 
proposed course in college algebra could be taken in the sophomore year con- 
currently with the calculus, or in the junior year. It would start with the number 
system and develop the principles of college algebra through complex numbers 
from a postulational point of view and might include topics in the elementary 
theory of numbers such as Euclid’s algorithm, the theory of partial fractions, 
linear dependence, and the principles of matrices necessary for the complete 
discussion of a system of linear equations, as well as much of the classical theory 
of equations preceded by a careful discussion of the division transformation and 
the properties of polynomials. Topics which recently have suffered notable 
neglect, such as the multinomial theorem, finite differences, and summation of 
series might well find a place in such a scheme. Several of the older books on col- 
lege algebra and a few recent books are available as reference books to be used in 
connection with such a course. 


4. The course in analytic geometry. Analytic geometry, whether given as 
a separate subject or scattered through a unified course, should receive the most 
attention in the first year of college mathematics. This is natural in view of the 
inherent unity of its content, the opportunity it affords for the development of 
both intuition and rigor, and the excellent means it provides for exploiting the 
students’ previously gained knowledge of elementary algebra and trigonometry. 
Unfortunately these desiderata have been achieved only in part by some of the 
standard and most popular textbooks on analytic geometry. This is evidenced 
by failures to emphasize the meaning of the converse of a theorem, by restric- 
tions of proofs to special cases, and by tendencies to avoid parts of the students’ 
previous mathematical experience as, for example, the addition theorems of 
trigonometry. However, some of the more recent books show marked improve- 
ments over many of their predecessors in all of these directions. In particular, 
the tendency to make greater use of the elementary properties of determinants 
in both plane and solid analytic geometry is to be commended. In most text- 
books on analytic geometry a knowledge of determinants gained from the col- 
lege algebra course is assumed, but in some respects a better plan is to introduce 
the elementary properties of determinants in the course on analytic geometry 
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as this makes the work with determinants more meaningful from the start. 
This has been recognized by the authors of several recent textbooks, and it is 
hoped that the plan will be adopted more generally. 

For the student who needs the first semester to prepare himself in algebra 
and trigonometry, the introductory course in analytic geometry is limited in 
most cases to a four or five semester hour course if he is to begin the study of 
calculus in the first semester of his sophomore year. For reasons previously indi- 
cated, the course in analytic geometry, if properly taught, has great educational 
value, and no apology is needed for giving it this amount of emphasis, notwith- 
standing the conglomerate variety of topics which of late have been finding their 
way into first year courses at its expense. Moreover, a few of the new books on 
analytic geometry have added to the supply of interesting problems of the type 
which arouse the interest of those students who are intellectually susceptible, 
whether their main interest is in mathematics, economics, or medicine. 

A number of available books on analytic geometry are readily adaptable to a 
two semester course and such a program is an excellent one for the student with 
a good high school preparation in algebra and trigonometry. The inclusion of 
work in the method of least squares and curve fitting in some texts adds to inter- 
est in the course for science students without detracting from the main object- 
ives. In fact, the method of least squares provides a natural application of previ- 
ous results on quadratic functions, while the graphs of the power function and 
exponential function using logarithmic and semi-logarithmic scales, respectively, 
follow naturally from the students’ previous study of the graphs of these func- 
tions using uniform scales. Another trend in a two semester course is to intro- 
duce the elements of calculus in connection with the course in analytic geometry. 
This varies from the practice of introducing the derivative exclusively for the 
purpose of studying tangents and normals to conics, to the other extreme where 
the differentiation of algebraic functions is presented in considerable detail and 
applications are made to maxima and minima problems, to time rates of change, 
to curve tracing, etc. Some writers, especially of the so-called unified texts, seem 
to have emphasized these applications at the expense of the underlying theory of 
limits, a procedure which seems deplorable even though there are those who 
maintain that students should be shielded from precise definitions and proofs of 
theorems involving limits and continuity until they have completed a year’s work 
in the calculus. 


5. The course in calculus. The more or less popular belief that the first 
course in the calculus should deal almost entirely with formal manipulations 
and problem solving has resulted in the production of an array of textbooks 
which meet these demands. As a result of this attitude the serious student has 
his introduction to analysis deferred until he studies advanced calculus, and in 
some instances until the course in function theory is reached. On the other hand 
the student who takes but one year of calculus all too often remembers the sub- 
ject only as a collection of rules and formulas and has few if any impressions 
concerning the nature of the reasoning employed and the elegance of the meth- 
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ods. It is encouraging that some of the better books published very recently 
indicate a definite trend away from this defeatist attitude. 

The insertion of an isolated chapter on integration early in the calculus text 
is a practice which has lately become vogue. The chief advantages claimed for 
such a procedure seem to be that interesting applications may be made earlier 
in the course and that concurrent courses in physics or engineering may be taken 
with greater profit. An obvious disadvantage is that time must be taken for a 
review of this early chapter on integration if the subsequent chapters on integra- 
tion are to be preceded by chapters which deal only with differential calculus. 

The tendency to emphasize numerous applications early in the course in 
calculus has led some writers to take up the calculation of the area under a 
curve prior to the definition of the definite integral, whereas, if hazy notions are 
to be avoided the definite integral should be used to define the area under a 
curve. Justification by logic rather than by magic of the method of integration 
by substitution, the correct proof of the formula for the derivative of a function 
of a function, and the distinction between multiple and iterated integrals are 
other cases in point where proper care is not always exercised. Relatively few 
additions are being made to the hierarchy of books on introductory calculus 
which pay careful attention to questions of this kind. A detailed discussion of 
these and other matters will not be attempted here, but it is the writer’s belief 
that the introductory and advanced courses in the calculus should be presented 
in the same spirit and that the two courses should form a unified two years’ 
course in the subject. 


6. Conclusion. The ever increasing multiplicity of books and treatments 
relating to introductory college mathematics has an important relation to meth- 
ods of mathematical instruction and to the shaping of the curriculum, and it is 
believed that more definite aims and norms should be established. It is suggested 
that precision of definitions, simplicity and elegance of proofs, and significance 
of the work for the further study of mathematics be made to sound the dominant 
notes. It is believed that emphasis on such matters should not be inconsistent 
with the purposes of a general course in mathematics, especially if the best 
books of the survey type are used for collateral reading assignments. 

It is undeniably true that students have difficulty with courses of the type 
which have been advocated in this discussion. Textbooks which develop the 
concepts and theorems carefully and completely are by their very nature diffi- 
cult for students to read and make great demands on their powers of concentra- 
tion. This, however, is as it should be, if the thesis is valid that the main func- 
tion of the instructor is to elaborate on the subject and to clarify the points of 
difficulty encountered by the student in his reading. The roles of entertainer, 
taskmaster, and drillmaster should be subsidiary to that of interpreter if the 
true aims of mathematical education are to be realized. 
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DIFFERENTIATION OF FOURIER SERIES AND INTEGRALS 
A. E. TAYLOR, University of California, Los Angeles 


1. Introduction. The object of this paper is to state precise necessary and 
sufficient conditions under which the Fourier series of a function f may be 
formally differentiated, term by term, to obtain the Fourier series of the deriva- 
tive f’. There is an analogous consideration of Fourier integrals. The theorems 
and proofs are all elementary in character. They are of such a nature as to be 
readily adapted to the needs of a course at the advanced calculus level, or 
slightly beyond, where students meet the problem of Fourier representation as 
it arises in connection with the solution of physical problems. 

It should be pointed out at once that the questions at issue here are easily 
disposed of with the aid of the Lebesgue integral. One may readily prove that 
if f and f’ belong to the class L(—7z, 7) the Fourier series of f’ results from 
formally differentiating the Fourier series of f if and only if f(x) is almost every- 
where equal to a suitably chosen indefinite integral of f’, and if in addition, 


= 0. 


The necessity of these conditions hinges upon the theorem that two functions 
are equivalent if they have the same Fourier coefficients. 


2. Fourier series and the class S. We shall denote by S the class of real 
functions f defined for all values of the real variable x, and subject to the follow- 
ing limitations: 

(a) =f(x); 

(b) to each f in S there corresponds a finite number of points xo, X1, °° * ) Xm 
(—t=x9<x1< +++ <Xm=m), such that the derivative f' exists throughout each 
open interval (xz-1, xx) (k=1, 2,-+-+, m). Furthermore, it is required that f’ be 
bounded and Riemann-integrable over each of these subintervals. 

It follows from (b) that f is continuous in the open interval (x,_1, xx). Fur- 
thermore, by the law of the mean, if M is the least upper bound of | f' (x)| on 
(xz-1, Xz), and x, x’ are any two points within that interval, | f(x) —f(x')| 
<M|x—x'|. Therefore, by Cauchy’s criterion for the existence of a limit, the 
function approaches limits f(x,-1+0) and f(x,—0) at the left and right ends, 
respectively, of the interval. Then, by a standard argument,* 


zk 
(1) = flr 0) flrs t 
It is clear that if f is in S and g is a continuously differentiable function with 
period 27, the product function fg is in the class S. 
* See Philip Franklin, A Treatise on Advanced Calculus, New York, 1940, p. 202. Observe 


that it is not necessary to know anything about the differentiability of f(x) at the ends of the in- 
terval xx). 
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THEOREM 1. For a function f of class S, the Fourier series of f' results by formal 
differentiation of the Fourier series of f if and only if f(x.—0)=f(xi+0) when 


Proof. If an, 6, are the Fourier coefficients of f, and a,, 6, , are those of f’, 
the statement, that the Four:«r series of f’ is obtainable by formally differentiat- 
ing the Fourier series of f, is expressed by the equations 


= b, = — nay, 


These may be written conveniently in the form 
an + ibs = — in(a, + ib,), 


or, taking cognizance of the integral formulas for the coefficients, 
(2) f = — in f f(xjei™*dx, n=0,1,2,---. 
We transform these conditions as follows: 


Here xo, x1, : : * , Xm have the meaning indicated in condition (b) of the defini- 
tion of class S; the formula of integration by parts takes the above form in view 
of formula (1). 
Let us now write 
ce = f(x, — 0) — f(x. + 9), k= 1,2,--+,m. 


Then we see that, since f(x9+0) =f(xn—0), 


f = { f( xe + O)einze-1} in f 


k=l 


= — in f S(x)e**dx; 


the sum has been rearranged, and an appeal made to periodicity. Equations (2) 
now take the form 


(3) = 0, 
k=l 


The determinant of this linear homogeneous system in the c’s, when 1 is 
allowed the range 0, 1, - - - , m—1, is well known. Its value is 


TI(e*=* 


iy 
| 
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the product being taken for j and k from 1 to m, with 7<k. The determinant is 
thus obviously different from zero. It follows that the system of conditions (3) 
holds if and only if all the c’s are zero. This completes the proof of the theorem. 


3. Fourier integrals and the class JT. Let T denote the class of real functions f 
defined for all values of the real variable x, and subject to the limitations: 

(a) To each f in T there corresponds an enumerable set of points {xa} ‘ 
n=0, +1, +2,--+, so arranged that and that x,7+ 0 as 
while x,—>— © as n—— ©. The derivative f’ exists except perhaps at the points x,, 
and is bounded and Riemann-integrable over each interval (xn, Xn+1); 

(b) the following integrals are convergent: 


To obtain, for Fourier integrals, an analogue of Theorem 1, we consider, 
instead of Fourier coefficients, Fourier transforms. The analogue of conditions 
(2) is then the equation 


(4) =— it 


where ¢ is a real parameter. If (4) is true for all values of ¢ then formally, at 
least, the Fourier integral representation of f’ results by differentiating under 
the integral in the Fourier integral representation of f. 


THEOREM 2. If f is in class T and if 

(a) f(xn—0)-—0 as n+ 

(b) f(x, +0)—0 as n>— ~, 

(c) the series f(x%n—0) — f(xn+0)| 4s convergent, 
then (4) ts an identity in t if and only tf f(x,.—0) =f(xn+0) for all integral values 
of n. 

Proof. We transform equation (4) in a manner similar to the transformation 
of (2), as carried out in the proof of Theorem 1. From the formula 


+ [f(%n — 0) — f(z, + 0) Je‘t== — f(x, + 


together with the use of conditions (a), (b), (c) of the theorem, it is clear that 
(4) is equivalent to the equation 


(5) {flan — 0) — flan + 0)}ett= = 0, 


where the series is absolutely convergent, and hence uniformly convergent with 
respect to 


S| 
i 
: 
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To complete the proof, let us introduce the operation 
A 
M\|¢| = lim —] (é)dt. 
2A —A 


This operation is certainly meaningful if ¢ is a bounded function which is in- 
tegrable over every finite interval. Moreover, if ¢,(#)—@(¢) uniformly in ¢, then 
M[¢.]—M[¢], for 


| M[¢.] — M[¢]| =| — 4] | S Lud. | — |. 
The operation M has the further property that 
0 if \#0, 
M[e‘*] { 


1 if \=0. 
Now suppose that 


o(t) = 


where ¢c,=f(x,—0) —f(x.+0). It follows from the foregoing considerations that, 
for any fixed m, 


In this way we see that (5) is an identity in ¢ if and only if all the c’s are zero. 
This completes the proof of Theorem 2. 

The meaning of conditions (a)—(c) of Theorem 2 can best be made clear with 
the aid of the concept of the total variation of a function. Let us denote by f* 
the function defined as follows: 


f*(x) = f(x) except at the points x,, 
f*(%n) = [f(a + 0) + — 0)]. 


Then, for any f in S, conditions (a)-(c) hold if f* is of bounded variation in the 
range (— ©, ©). This is not difficult to show, and we omit the proof. On the 
other hand, if f is in S, and (c) holds, then f* is of bounded variation, and there- 
fore (a) and (b) hold as well. To see this, let 


(6) F(a) = 
and define g(x) =f*(x) — F(x). The total variation of F is 


and g is a step-function whose total variation is given by the series in condition 
(c). Thus, if (c) holds, g, and hence f*, is of bounded variation. 


i 
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It is of interest to remark that there exist functions in the class T such that 
the series in condition (c) is divergent. For example, let 


%=0, m=1, % = %-1+—> 2=1,2,---. 
n 


If m is of the form 2*, k=1, 2, 3, - - - , define f(x) =1 in the interval x,1<x <xp. 
For all other values of m define 


(— (— 
f(%n-1 + 0) — 9) 


and define f as a linear function between x,-; and x,. Finally, let f be an even 
function. It is then verifiable that f is in T, and that the series in (c) diverges 
more rapidly than the series whose general term is 2/(m+1). 

In the above example the lower limit of x, 41—x, is zero. The following lemma 
shows that if the lower limit of x,41—x, is positive, then conditions (a)-(c) are 
fulfilled, and a great deal more. 


Lemma. If f is in T, and if m, is the greatest lower bound of |f(x)| in the open 
interval (xn, Xn41), then the series 


are either all convergent or all divergent. If there exists a positive constant h such 
that h Sxn41—%n, n=0, +1, +2, they are all convergent. 


Let us temporarily, for convenience of writing, assume that f(x) is defined 
at the ends of the interval (xn, X%n41) by its limiting values from within that in- 
terval. Then there must be some &, for which x, S£, Sxn41 and | f(En)| =m,. We 


have 
| — fla +0)| = f , 
En Znt+1 


whence, since the series 
Intl 


is convergent (by the definition of class T), we conclude, by the comparison 
test, that the first two series in the lemma converge or diverge together. The 
proof as regards the first and third series is entirely similar. Finally, if 0<h 
SXn+1—Xn, 


| 
| 
: 
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| f(x) | dx = (%n41 Xn)Mn = hm,,. 


Since f ie? f(x)|dx is convergent, it follows that the series })“,m, converges. 
The conclusion of Theorem 2 may be drawn from less restrictive hypotheses. 


THEOREM 3. If f is in the class T, and if the improper integral 
(7) f | F(2) | dx 
is convergent, where F(x) is defined by (6), then (4) is an identity in t if and only 
af f(%n—0) =f(x,+0) for all integral values of n. 


To see that the hypothesis here is weaker than that of Theorem 2, it suffices 
to consider the following function. Let 


= 0, = + n= 1,2,--- 
n 


If 2 is of the form 2*, k=1, 2, 3, - + + , define f(x) =1 in the interval x,1 <x <xp. 
Otherwise let f(x) equal zero. Then the integral (7) is zero, but the series in (c) 
of Theorem 2 is divergent. 

Proof of Theorem 3. The function F(x) is continuous, and F(x)-0 as x — ©, 
F(x) approaches a limit when x—>+ ©, because the integral of f’ from — © to 
+ is convergent. This limit must be zero, since otherwise the integral (7) 
would diverge. Now 


Hence, summing on 7 from p+1 to », 
= F(x,)e*** — F(x,)e' — 
2, 
If now »>+ © and w—— ©, we see that equation (4) ai the form 
(8) it f ” p(adettede = 0, 
where g(x) =f(x) — F(x). The integral in (8) is absolutely, and hence uniformly, 
convergent with respect to ¢, because of our hypotheses. 


Let us now suppose that (8) holds for all values of ¢t. Then, if #0, 
(9) f g(xe*dx = 0, 


and (9) is also true if #=0, because the function defined by the integral is con- 


tinuous. Now let us multiply (9) by e-‘#', and integrate from —p to p, where 
p>0. Then 


| 


wr 
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Pp Pp 
0= f e~v'dt = g(x)dx f ds, 


fate 


But it is well known* that the limit of this last integral, as p>, is rg(y), pro- 
vided that g has a derivative at y. In particular, then, g(y)=0 if x»i1<y<xp. 
This implies that f(x«,+0) =f(x,—0), since F is continuous. 

On the other hand, suppose that f(x,—0) =f(x,+0), »=0, +1, +2,--- 
This implies that g(x,—0)=g(x,+0). But g is constant in each interval 
Xn1 <x <x,, since g’(x)=0 there. Hence we infer that g has the same constant 
value, say c, within each interval. The only possibility is that c=0, since the 


integral 


is convergent. Thus (9) is an identity in ¢. But then so is (4), which is equivalent 
to (8). This completes the proof of Theorem 3. 


MATHEMATICS, 300 B.C.-200 B.C. 
MAX DEHN, St. John’s College 


1. The life of Archimedes. The third century before Christ was dominated 
by the achievements of two men, Archimedes and Apollonius. 

Archimedes has been considered, during his life and since his death up to 
this very day, the best known mathematician. He died in the year 212 B.C. when 
the Roman army conquered Syracuse. About fifty years later, the Greek his- 
torian Polybius, living in Rome and writing on Roman history, related how 
Archimedes, by his mechanical inventions, became a formidable adversary to 
the Roman general who besieged Archimedes’ native city. “The soul of one 
man,” writes Polybius, “created almost insurmountable obstacles for the Roman 
army.” 

Archimedes saw the mathematical structure of static phenomena. This in- 
sight enabled him to do important engineering work in war and peace, and to 
bring to light the basic principles of the statics of rigid bodies and ideal fluids. 
He does not seem, however, to have attached too high a value to these achieve- 
ments, since he wanted on his own tombstone a figure symbolic of his measure- 
ment of the sphere: a sphere with the circumscribed cylinder. 

He was of noble birth, a kinsman and friend of Hiero, king of Syracuse. 
Syracuse had been for many centuries a center of commerce and culture, a point 


* See, for example, R. V. Churchill, Fourier Series and Boundary Value Problems, New York, 
1941, pp. 89-90. 
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where Greeks and Phoenicians met. It is very probable that Archimedes went 
to Alexandria and studied there with the successors of Euclid. 

A great part of his works is extant. There are no textbooks among them; 
many of them are concerned with theories or single problems. He was well aware 
of the value of discoveries and claimed the priority for his own. To show his 
superiority, he proposed to his Alexandrian competitors certain problems to be 
solved and certain theorems to be proved, intentionally including among the 
theorems some wrong ones. To take pride in one’s own discoveries is perhaps 
not the sign of a philosophical mind, but it is certainly characteristic of times of 
great scientific progress. Archimedes was primarily a research man. He founded 
no school and had, as far as we know, no personal followers. 

Archimedes died in the year 212 B.C. at the hand of a common Roman 
soldier. His tomb was found and restored by Cicero one hundred and fifty years 
later, when the latter was governor of Sicily. The Roman statesman did not 
share our reverent feeling for the unique genius of Archimedes, but spoke with 
condescending pity of the “modest man operating with sand and writing stylus” 
(paper and pen). 


2. The achievements of Archimedes. (a) Foundations of mathematics. He was 
probably the first to emphasize the axiomatic foundation of continuity, stating 
the following postulate of basic importance for all non-algebraic operations: The 
difference of two unequal quantities of the same kind, when added to itself a 
sufficient number of times, will exceed any other quantity of the same kind. This 
postulate was called, in the nineteenth century, the postulate of Archimedes. 
But Archimedes himself did not call it an axiom. He says only that he had to 
assume it for his deductions and that the mathematicians before him, by tacitly 
using it, had achieved results universally acknowledged as right. This attitude 
again shows Archimedes’ non-philosophical trend of mind. He did not concern 
1 himself with eternal truths and ideas; he preferred to reach his aim by assuming 
the obvious as true. 

Of similar character was the other assumption enabling him to assign to a 
plane (convex) curve a length, and to a curved (convex) surface an area. We 
may formulate the assumption this way: if one closed convex surface (curve) 
is completely inside another closed convex surface (curve), then the former has 
a smaller area (length) than the latter. It would be interesting to know how he 
would have assigned a length to a non-plane curve or an area to a surface of 
i negative Gaussian curvature; for example, to the hyperboloid of one sheet. 

An application of the “Archimedian” axiom is the computation of the num- 


ber of grains of sand sufficient to fill the “universe” in the sense of the astrono- 
mers of his time. He generated this number by means of exponential operations. 
This semi-popular work, addressed to Hiero’s son Gelo, shows the surprising 
power of mathematical symbols. 

An application of the assumption concerning the length of a plane curve was 
the approximation of 7, the ratio of the circumference of a circle to the diameter. 
We have seen that, in Euclid, there are no approximations of irrational numbers. 
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Archimedes computed the length of the perimeter of the regular polygons of 
6X2" sides, and in this manner obtained (in modern notation) 


an us 
2° > — > (n = 1,2,---), 
b, 6 
where 
bn V2 + | 
a, = V2 — 
with 
bo = V/3. 


Archimedes gives approximate values for the resulting algebraic numbers for 
n=1, 2, 3, 4 and obtains 

22 223 


The history of the measurement of the circle goes back to very ancient times. 
The number 3 as an approximate value of m is used by people of low scientific 
standing. The comparison between the simple experiment yielding this approxi- 
mation and Archimedes’ procedure enabling us to determine 7 to any degree of 
accuracy demonstrates the wide distance between two levels of human thinking. 

(b) Problems of tangents and areas. The major part of the mathematical work 
of Archimedes is related to what we now call Calculus. For example, the de- 
termination of the tangents to the “Archimedian” spirals is related to the differ- 
ential calculus. In the work preserved by Eutokius (500 A.D.) we find the solu- 
tion of the problem of determining the maximum of the function x(s —x)*. This 
is done by determining a hyperbola of the type xy =c which touches the parabola 
y =(s—x)*. We see that Archimedes solved the problem of finding the maximum 
through the use of tangents as we do it now. 

Much more important are the problems connected with the process of in- 
tegration. We have already mentioned the determination of the area of the 
surface of a sphere with given radius, and the determination of its volume. 
Archimedes started with the computation of the area of the surface and, for 
this purpose, had to compute the integral of sin x. He achieved this integra- 
tion by establishing the identity 


sin — + sin— + sin— +--- + sin ————— = cot—- 

2n 2n 2n 2n 4n 
Characteristic for the trend of Greek mathematics is the formulation of this 
problem: It is required to construct a plane figure having the same area as the 
surface of a sphere with given radius. The answer is: The plane figure is a circle 
with radius twice that of the given sphere. Having found the area of the surface, 

Archimedes determined the volume. 

Further we find Archimedes dealing with the construction of a square with 
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area equal to that of a plane figure bounded by arcs of a parabola and by 
straight lines. For the squaring of the parabola, he had to determine the asymp- 


totic value of the sum 
(12 + 224 + n/n’. 


In another solution of the problem, Archimedes makes use of mechanical no- 
tions, primarily of the center of gravity and its obvious properties. (Incidentally, 
it is not easy to take the existence of the center of gravity of an arbitrary body 
for granted.) He uses these properties to evaluate, as we shall say, an integral. 


J 


A B 
Fic. 1 

This is also the method he uses in a work written for Eratosthenes, an out- 
standing astronomer and mathematician of his time. This work was found only 
recently in Istanbul, written on parchment that was later used for a liturgical 
text. Here Archimedes combines the mechanical method with the device of tak- 
ing areas or volumes as if these were aggregates of lines or surfaces. Everywhere 
else in his works he uses the exact method of exhaustion. In this latter one, dedi- 
cated to a fellow master of mathematics, he does not hesitate to bring into play 
the relations between properties of areas and properties of a sum of lines. In 
this work he finds the volume of a sphere directly (thereby avoiding the integra- 


tion of the sine function) reducing the problem to that of the mensuration of 
the cone. 
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There are probably extant in Arabic translation some other works of Ar- 
chimedes. Not long ago there was discovered in the work of an Arabic author 
a remarkable construction of the regular heptagon by Archimedes. It is as fol- 
lows: ABCD is a square. A line AEFG is so constructed that it meets the di- 
agonal DB in E, the side BC in F, the side DC in G, so that the triangles AEB 
and FCG have the same area. H is a point on DC such that EH is parallel to CB. 
Then HC is the side of the regular polygon with 14 sides in the circle with the 
radius CG. 

Such constructions with a moving ruler meeting two given lines in a pre- 
scribed way were often used in Greek mathematics. 


3. The achievements of Apollonius. Apollonius, some forty years younger 
than Archimedes, was born in Pergamum, about 250 B.C. Pergamum was, at 
this time, beginning to be a center of culture. There are still extant great works 
of art produced there at the time of Apollonius. It is probable that he lived a 
part of his life in Alexandria, but he was closely connected with at least one of 
the rulers of Pergamum, Attalus, to whom he dedicated one book of his great 
treatise on conics. 


Xx d-x 
Fic. 2 


Whereas Archimedes made his investigations in regions hitherto untrodden 
and used new methods, Apollonius uncovered in his principal work, the treatise 
on conics, a field of geometry already partially known, as a grand structure of 
admirable wealth and beauty. Through the theory of conics the astonishing 
fecundity of mathematical thought became apparent, perhaps for the first time. 
One simple notion, in this particular case, that of the plane sections of a cone, 
produces a wealth of problems and theorems. 

One aim of Apollonius was to cover in a systematic treatment ail that was 
already known about conics. Originally, the conics were considered as spatial 
phenoma. But we find Archimedes already using a definition of the conics as 
plane loci. The points of these loci are defined by a pair of lines which are differ- 
ent from our common rectangular coordinates only in so far as they are not a 
pair of proportions (or numbers) obtained through the introduction of unit 
lines. In Archimedes the “equation” of the conic has the form 


y? = kx(d — x) 
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where k is a proportion (or a number). For k>0 and k#¥1 we get the ellipse 
immediately as the projection of the circle for which k=1. In Apollonius, the 
equation for the conics, the basis for all his investigations, is in oblique coordi- 
nates 


2 
a 


where the + sign gives the hyperbola (y? is “surpassing” px), the — sign char- 
acterizes the ellipse (y? is “deficient” with regard to px); for infinitely great a 
we get the parabola (y? “equals” px). These names for the different conics are 
probably Apollonius’ own. 

Apollonius had to solve many problems to achieve a systematic theory of 
the conics. In the original equation for the conic, there are three parameters: 
p, a, and the angle between the x line and the y line. From these data one had 
to find the position and the length of the axes. Further, to have theorems valid 
for both ellipse and hyperbola, it was necessary to take the two branches of the 
hyperbola together as one curve, a difficult abstraction since it seems to con- 
tradict the appearances. This abstraction became easy only after the introduc- 
tion of infinitely distant points in the seventeenth century. 

In the work of Apollonius there are found the elementary construction of 
tangents to a given conic through a given point or in a given direction, the dis- 
cussion of the problems of normals through a given point, and geometric con- 
structions carried out with the help of conics. These problems are related to 
problems of maxima aiid minima and to the discussion of the intersection of 
conics. This latter problem is equivalent to the determination of the number of 
real roots for an equation of the fourth degree by means of certain inequalities 
between the coefficients. 

The problem of determining a conic by five of its points is not considered, 
in spite of the solution of equivalent problems. Probably the obstacle was that 
the problem could not be easily enunciated, because it was necessary to deter- 
mine at the same time whether one could construct an ellipse, hyperbola, or 
parabola going through the five given points (the assumption being that no 
three of them are collinear). 

It seems quite impossible to find out who it was that determined the foci. 
One wonders in what way the old mathematicians came to discover these char- 
acteristic points. Probably Euclid already knew that the conics were loci of 
points for which the distances from a fixed point and from a fixed line have a 
fixed ratio. Apollonius knew the most important properties of the foci of the 
ellipse and hyperbola, namely, that they are the centers of the orthogonal in- 
volutions, that the tangents make equal angles with the lines through the foci, 
and finally the theorem concerning the sum or difference of the focal distances. 

We conclude our report on Archimedes and Apollonius with a remark by 
Leibnitz: He who understands Archimedes and Apollonius will admire less the 
achievements of the foremost men of later times. 
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DISCUSSIONS AND NOTES 


EpITeD By Marie J. WEtss, Sophie Newcomb College, New Orleans, La. 


The department of Discussions and Notes is open to all forms of activity in collegiate 
mathematics, except for specific problems, especially new problems, which are reserved for 
the department of Problems and Solutions. 


A REMARK ON INTEGRATION BY PARTS 
J. L. Borman, Purdue University 


In employing the formula fudv=uv—fvdu, one makes a skillful choice for 
u and dv so as to have a product vdu which is readily integrable. Once the choice 
for dv is made, the function v is obtained by integration. The constant of integra- 
tion is invariably chosen as zero, since it is felt that this is the simplest choice to 
make. The point of this note is that the popular choice is, in some cases, the 
worst rather than the best. 


For the sake of complete’ 2ss let us examine the theory. Suppose it is re- 
quired of us to integrate 


f 


and we let 
u = f(x), dv = g(x)dx. 


If G(x) is a function such that G’ (x) = g(x), then 


f = f(x)G(x) — f 


But it is equally true that 


J serenade = - f rele + 


for any constant c. 

The object is to choose c so that the last integration is as simple as possible. 
In most cases the choice c=0 is best; indeed, the choice is made automatically, 
but this is not a rule without exceptions as the following example shows. 

In the integral 


f x arctan «dx 


let u=arc tan x and dv=xdx, then 
du = dx/(1+ 27) and v= 
Now if we let c=0, 


32 
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2 2(1 + x?) 


While the last integral is not difficult to evaluate we submit that a tremendous 
simplification can be produced by choosing c=1/2. In this case 


(x* + 1) 


1 
ff ear tan = arc tan — — f de. 


And now the last integration is obvious. 

The reader might be interested in constructing other examples of his own. 
The method seems specially suitable in cases where one is asked to integrate 
such functions as arc tan and log (x +8). 


CONTINUOUS METHODS FOR AMORTIZING LIFE INSURANCES 
C. W. Vickery, Washington, D. C. 


The use of credit, with installment payments for repayment of the debt, 
for the purchase of real estate and durable consumers’ goods, has become wide- 
spread during recent years. In case of death of the wage earner there may be a 
need for life insurance to pay off the outstanding debt and protect the estate in 
possession of the property. While term insurance has been used for this purpose, 
the necessary protection could be provided more economically through the 
use of a policy with a decreasing amount designed to be precisely, or approxi- 
mately, equal to the outstanding balance of the debt at the time of death of the 
insured. This paper provides a solution of the problem which is exact in the 
case of a continuously amortizing debt. For the case of annual, monthly, or 
other periodical payments, usually encountered in practice, a correction is 
provided which makes the formulas approximately correct. By the device of 
introducing a new rate of interest, the calculations are reduced to the use of 
conventional tables except in cases where these may not be available for the 
required rate. The extensive use of these methods would be facilitated by the 
calculation of tables for the most commonly used rates of interest. 

First we consider the case of a continuously amortizing debt, of present 
value 1, to be completely amortized at the end of m years, starting at the present 
time. The balance of principal remaining unpaid at any time ¢ between 0 and n 
will be 

(r) 


(r) 


where r denotes the annual effective rate of interest. The symbol (AA)}q 
is used to denote the single premium of an insurance on a life aged x which will 
pay at the moment of death an amount precisely equal to the outstanding 
balance of the debt. The bar over the first A indicates that the amortization 
is continuous while the bar over the second A indicates that the amount of the 
insurance is payable at the moment of death of the insured. This notation can 
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be varied to suit other modes of amortization and payment as indicated below. 
We have, then, 


(r) 
(1) 5,Gni(r) 0 
5; (r) 0 
0 
It follows that 
(2) (4A) = {Asam (1+ 
(r) 
where 
(3) 
i-+r 


We have thus apparently reduced the problem to that of looking up in tables 
the single premiums of two term insurances with different rates of interest 
and performing some simple calculations. This is the case provided we have 
tables for the required rate of interest 7’. It may happen in practice that r is 
greater than 7 and hence 7’ is negative. While this would prevent use of the 
conventional tables, it would cause no difficulty in the calculation of new tables. 
For practical use tables could be made up for a few rates 7’ depending on the 
rate 7 allowed by the insurance company, such as 3%, and two or three of the 
rates most commonly used in amortizing obligations, such as 44% and 5%. 

Formula (2) is precise for the case of a continuously amortizing obligation. 
In the case of a debt being amortized by periodical payments, formula (2) is 
precise only in case death occurs immediately after a payment has been made. 
If death occurs immediately before a payment has been made, then the amount 
paid by the insurance is less than the total amount required by an amount equal 
to a single payment. We thus need to add to (2) the single premium of a term 
insurance with amount equal to a single payment. We thus have, to a close 
approximation, with payments made p times per year: 


(4) (4A), = GA) 


(r) 


For monthly, quarterly, or annual payments formula (4) is sufficiently close, 
for all moments of death, for practical purposes. When it is in error it is on the 
side of safety for the insurance company. 


; 
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A DERIVATION OF CARDAN’S FORMULA 
H. B. Curtis, Lake Forest College 
Consider first the case of a double root of the cubic 
(1) 3Hx+G=0, 


where for convenience G is taken positive. The double root found from the 
equation 3x?+3H=0 is \/—H. Substituting this value for x in (1) we obtain 


G? + 4H* = 0, 


which is the condition for a double root. This gives H = —}~/2G?, so that the 
double root in terms ; of G is 4+/4G. Since the sum of the roots is zero the re- 
maining root is —~/4G, which may be put in the form 2-\/—G/2. That is, the 


remaining root is 
2 2 


Now putting the function G?+4H? equal to D, let us try to find what func- 
tion of D exists so that 


3 G G 


shall satisfy the general equation of the cubic (1). Substituting this value in (1) 
we obtain without much labor 


+10) + 4/-5 PO) +H) =o. 


Since in general the first factor is not zero we have 


PD) + =0, 


which on solving for f(D) gives 
f(D) = + + 


Putting this value in (2) we have 


3 G 3 G 


which is Cardan’s formula. 
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CLUBS AND ALLIED ACTIVITIES 


EpITED BY J. S. FRAME 
Send reports of all activities, such as club reports, special features, topics with references, 
student papers, and other material of interest to J. S. Frame, Michigan State College, East 
Lansing, Michigan. 
A VARIATION OF NEWTON’S METHOD 
J. S. Frame, Michigan State College 


To solve an equation y=f(x)=0 by Newton’s method, we first find an ap- 
proximation x, to the root r by graphical or other methods. If x1 was chosen 
sufficiently close to 7 we then obtain a second and better approximation x2, by 
finding the point (x2, 0) at which the tangent to the curve at the point (x, 1) 
intersects the x-axis. The slope of this tangent is yi =f’(x1), so we have 


(1) ——— = yf, 
whence 
(2) X2 = x1 +—— (Newton). 
yi 


If y2=f(x2) is not sufficiently small, we apply the method once more and 
compute a second correction —2/y7, and a third approximation x3=x2—y2/yd . 
This second application of Newton’s method usually gives sufficient accuracy 
in practical cases, but the approximation may be improved to any desired de- 
gree of accuracy by repeated applications of the method, provided that the 
values of f(x) can be obtained to the required degree of accuracy. This is always 
possible, though perhaps laborious, if f(x) is a polynomial. For many other 
functions f(x), if the values are obtained from tables, the accuracy is limited 
to the number of places given in the tables. 

A remarkable improvement in the accuracy of the second approximation 
x2 can be obtained with but little extra computation by using the second de- 
rivative yi’ =f’’(x:). This will often insure sufficient accuracy to eliminate the 
necessity for a second application of Newton’s method. We shall assume that 
y, y’ and y” are continuous functions of x, so that the given curve may be ap- 
proximated by a parabolic arc near the root and we shall further assume that 


(3) | | < 


for all x between x; and some value x =a beyond the root, so that the parabolic 
arc will cut the x-axis in real and distinct points. This excludes the considera- 
tion of multiple roots of f(x) =0. 
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A parabola with the same slope and curvature as the given curve at the 
point (x1, yi) has the equation 


(4) y = yi (a — a1) + (yt! /2)(% — 


To find where this parabola crosses the x-axis we set y=0, transpose the term 
y1, factor out x — x, and obtain 


yi + — 


Assumption (3) insures that the second term in the denominator is small com- 
pared with y:1 , so we may approximate the factor x —x; in this second term by 
Newton’s value —¥y;/yi. This then gives an approximation x = X; to the root r 
which is closer than the approximation x2 of equation (2). 


(5) 


yi + (yi’/2)(— 


It may be seen that the denominator in (6) is equal to a slope about half 
way between the slope of the given curve at x =x; and the slope at x =x, and 
as such is a good approximation to the slope of the chord joining the points 
(x1, ¥1) and (r, 0). 

To illustrate the use of formula (6), we use it to find roots of three typical 
equations and compare results with the first and second stages of Newton’s 
method. 

ExaMPLE 1. To evaluate 1/2. 

Let y =f(x) =x?—2, y’ =3x?, =3x. 
Take x1=5/4. Then —3/64, yi =75/16, yi’ /2=15/4. 
A first application of Newton’s formula (2) gives: 


(6) X.=xi+ 


3/64 
% — 1.25 = ———— = .010, 
75/16 + 0 
(1.1) x2 = 1.260. [Error = + .00007895. ] 
Formula (6) gives in one step the values 
3/64 1 
X,—-1.25 = / = = .00992063+. 
75/16 + (15/4)(.010) 100.8 
(1.2) X2 = 1.25992063+. [Error = — .00000042.] 


A second application of Newton’s formula involves cubing 1.26 to find yz, but 
does give the more accurate value 


a3 — 1.26 = (— .000376)/(4.7628) = — .00007893. 
(1.3) a3 = 1.25992107. \Error = + .00000002. J 
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EXAMPLE 2. To evaluate sin 50° by solving the cubic equation 8x*— 6x+1=0 
of which it is a root. 

Since 1/2<sin 50°<1, let us take x1=3/4. Then y:=—1/8, y{ =15/2, 
yi'/2 =18. A first application of Newton’s formula (2) gives 


3/4 = 016667 

15/2 60 
(2.1) x2 = .766667. [Error = + .000622.] 
Formula (6) gives the values 

1/8 
X2— .75 = = — = .016026. 
15/2 + 18(1/60) 62.4 

(2.2) X2 = .766026. [Error = — .000019.] 


A second application of Newton’s formula involves cubing 23/30 to find ye, 
and gives a result only slightly better than formula (6) gave in one step. 


(2.3) x3 = .766050. [Error = + .000005. ] 


EXAMPLE 3. To solve the equation x —cos x =0. 
To avoid the use of tables we may take a first value such as 
=1/4=0.785398. Then y=x—cos x, y’=1+sin x, y’"/2 =(cos x)/2 


J/2 


= .078291, yi = 1.70711, yi’ /2 = .3536. 
By Newton's formula (2) we obtain 
.07829 
%2 — .78540 = — ——— = — .04586. 
.1.7071 
(3.1) x2 = .73954. [Error = + .000454. ] 
By formula (6) we obtain 
— .078291 
— .785398 = — 
1.70711 + (.3536)(— .04586) 
.078291 
= — — = — .046301 
1.69091 
(3.2) X2 = .739097. [Error = + .000011.] 


It is worth noting how small the error is compared with the first correction. 
A second application of Newton’s method would require the use of tables of 
cosines for angles in radian measure, whereas the only values needed above were 
mand 
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CLUB REPORTS 1942-43 


Mathematics Club, Hunter College 


The Mathematics Club of Hunter College held biweekly meetings during 
the year 1942-43, at which papers were presented by students. Topics in the fall 
semester were 

A ffine transformations, by Ilse Novak 

Factorization of determinants, by Barbara Samson 

The summation of the P-series by means of the Fourier transformation, by 
Anna DiFiori 

Probability, LaPlace, deMorgan and Venn, by B. O. Koopman of Columbia 
University, guest speaker. 

A volley ball game between the Mathematics Club and Statistical Society 
was won by the latter. 

At the beginning of the spring semester, Hunter’s beautiful buildings and 
campus in the Bronx were taken over by the U. S. Naval Reserve for a training 
center for Waves and Spars. This resulted in combining the Bronx and Main 
Building units of the Math Club into one group. Due to crowded conditions and 
the difficulty of arranging meetings, the Statistical Society was also absorbed, 
and the three groups heard the following papers together: 

Nets of triangles, by Melitta Loewy 

Partial fractions, by Joyce Rubin 

The path of a heavenly body in relation to another body, by Mary Dolciani. 

The activities of the year were brought to a close by the annual Department 
Party, which this year was held to welcome the freshmen and acquaint them 
with the students in the Mathematics Department. Professor Louis Weisner 
directed the Club’s activities. The officers for the fall semester were: President, 
Barbara Samson; Vice-President, Catherine Porcheddu; Secretary, Lucy La- 
Sala; Treasurer, Anna DiFiori; Publicity Manager, Joyce Larick. The officers 
for the spring semester were: President, Gladys Henlein; Vice-President, Ilse 
Novak; Secretary, Mae Perlstein; Treasurer, Irene Silver; Publicity Manager, 
Augusta Schurrer. 


Pi Mu Epsilon, University of Arkansas 


In addition to the usual business meetings, Arkansas Alpha enjoyed an 
initiation banquet on November 23, at which nine new members took the Pi 
Mu Epsilon pledge and read essays on mathematics, and a talk was given 
entitled 

Men of Mathematics, by Dean Hosford. 

Nine new members were also initiated in the spring of 1943. Since the University 
is now operating on a full year basis, a picnic is scheduled in the summer term. 
Officers elected in May 1943 were: President, Jack Hine; Vice-President, Tom 
Wheat; Secretary, Gloria Heineman; Treasurer, Charles Oxford. 
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Kappa Mu Epsilon, Illinois State Normal University 


At ur’ ceting in October, nine new members were initiated. Twenty- 
seven »ttende’ ‘ne annual Homecoming Breakfast on October 17, at which 
Mr. en spoke on his experiences at George Peabody College where 
he worked on his doctorate. In November a discussion of coding was given, 
entitled 

There’s secrecy in numbers, by Mildred Bauer and Mary Underwood. 

A Christmas party was held in December at which mathematical games 
were played. The February meeting consisted of a program of talks and demon- 
strations on 

Historical methods of computation, presented by members of the History of 
Mathematics class. 

The topics at the program meetings in March and April were 

Astronomy and Mathematics, with slides, by Dr. C. N. Mills 

Mathematical recreations, discussed and illustrated by Eleanor Rae Lower, 
Edith Robinson, Marjorie Brakenhoff, and Rosemary Monnier. 

The year’s activities closed with the annual spring banquet in April and a 
picnic in May. At the banquet interesting talks were given by four graduates 
of 1942: Shirley Isaacson, Nancy Hightower, Geneva Meers, and Ensign Leo 
Montgomery. A mimeographed booklet, the Newsletter, recorded the activities 
of the year, and was dedicated to the thirty-nine alumni of Kappa Mu Epsilon 
in service. Officers were: Sponsor, Edith Atkin; President Gauss, Mary Under- 
wood; Vice-President Pascal, Robert De Barr; Secretary Ahmes, Mildred 
Bauer; Treasurer Napier, Frances Marie Cyrier; Historian Cajori, Marjorie 
Brakenhoff; Social Director Lilavati, Amber Grauer; Corresponding Secretary 
Descartes, Dr. C. N. Mills. 


Hall Mathematical Society, Lafayette College 


The club held well-attended bimonthly meetings. Members of the club 
discussed the following topics: 

The magnetic compass, by Dr. W. M. Smith, John Smith, Boyd Kenvin, and 
B. C. Youngman 

Celestial navigation, by Professor John Cawley and John Attinello 

Aerial navigation, by Professor W. G. McLean 

The MacMillan system of navigation, by Hugh Mahaffy 

The Lafayette College wind tunnel, by John Attinello. 
At the November meeting the following movies were presented: 

Origin of Mathematics 

Rectilinear Coordinates 

Scientific demonstrations in physics. 
The officers for the year 1942 were: President, Calvin Eells; Vice-President, 
Boyd Kenvin; Secretary, Benjamin Youngman; Librarian, James Hindenach. 
The officers elected for the year 1943 were: President, James Hindenach; 
Secretary-Librarian, Frank Eisberg. 
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Pi Mu Epsilon, Hunter College 


During the year 1942-43, Pi Mu Epsilon was first directed by Professor 
A. D. Bradley. Upon his entrance into the armed services, Professor L. S. Hill 
took over the directorship. Papers were presented by Gertrude Crosby, Marie 
Johnson, Fortunata Vitanza, Catherine Porcheddu, Mildred Ackerman, Mary 
Demitrack, Helen Trief, and Deborah Davidson, on various aspects of 

Celestial Navigation, including The Sumner line, Ageton’s method of celestial 
navigation, Great circle sailing, Gnomonic and Mercator projections. 

The remainder of the year was devoted to the presentation of papers by 
Elaine Frankel, Harriet Eisenberg, Marie Johnson, and Barbara Samson on the 
subject of 

Cryptography. 

Many of the cryptographic systems were based on the work of Professor Hill. 
The fraternity had two social functions during the year, at which new members 
were initiated into the chapter and old members were welcomed back. The 
returning members gave reports of the interesting war positions which their 
mathematical training had helped them to obtain. The student officers were: 
Vice-Director, Harriet Eisenberg; Corresponding Secretary, Helen Trief; 
Recording Secretary, Lucy LaSala; Treasurer, Ilse Novak. 


RECENT PUBLICATIONS 


EpITED BY ViRGIL SNYDER, Cornell University 


All books for review should be sent directly to the editor of this department, American 
Mathematical Monthly, 531 West 116th Street, New York, N. Y. 27, and not to any of the 
other editors or officers of the Association. 


College Algebra. By Frank Morgan. New York, American Book Company, 
1943. 6+368 pages. $2.00. 


The present book recognizes that the prospective student who reads it may 
have had one or two years of previous training in algebra. While preparing the 
reader with the smaller prerequisite, the book promises the representatives of the 
other category that they too may find the review worth while. The effort is 
made to present all new ideas in correct and concise language, this aim being 
retained throughout the book. A rapid review of elementary notions is followed 
by the new ideas of the course, which include systems of quadratic equations, 
ratio and proportion, logarithms, theory of investments, mathematical induc- 
tion, permutations and combinations, probabilities, theory of equations, partial 
fractions, determinants, and scales of notation. A laudable feature is the fre- 
quent insertion of brief historical notes. Answers are not given. The type and 
press-work are strictly first-class. 

VIRGIL SNYDER 
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Mathematical Recreations. By M. Kraitchik. New York, W. W. Norton and 
Company, Inc., 1942. 328 pages. $3.75. 


The author states in his preface that this book may be regarded as a revised 
edition of his similar work, published in French, entitled, “La Mathematique 
des Jeux.” How familiar the latter, published in Brussels, 1930, is to the Ameri- 
can mathematical public, I am unable to say. My impression is that in general 
it has not been accessible to the average reader. Consequently a translation 
brings another book on a subject of wide appeal to both the layman and the 
mathematician. It may well take its place beside Ball’s famous work. Like the 
latter it contains not only specific problems, to which answers are given and 
which are often placed in their historical setting, but also essays on subjects of 
mathematical interest. 

The new edition is more than a translation, for the author has supplemented, 
pruned, rearranged, and rewritten the material. In the rewriting the author has 
been especially conscious of the fact that he is writing for the American public. 
As evidence of this change of point of view it is amusing to note that “un docteur 
de Sorbonne” has been replaced by “a president of the American Mathematical 
Society” and the metric system has been changed to the English system. Per- 
haps the inclusion of the game of craps and of questions relating to the game of 
bridge might also be mentioned in this connection. 

The book opens with several amusing items exercising only the powers’ of 
reasoning. The author cleverly brings this chapter “Mathematics Without 
Numbers” from the second part of the old book to the beginning of the new. 
The second chapter entitled “Ancient and Curious Problems” continues with 
interesting problems of French, Hindu, and Arabian origin, and concludes with 
some amusing wrong arithmetical manipulations. The third chapter, “Numerical 
Pastimes,” includes problems on Diophantine analysis, scales af notation, how 
to guess a selected number, cryptarithmetic, and a discussion of various topics 
in number theory such as figurate numbers, Fermat numbers, Mersenne num- 
bers, etc. The chapter closes with arithmetical games such as Nim and descrip- 
tions of toys such as Chinese Rings. 

There are two chapters on geometric questions, one devoted to the problem 
of finding geometric elements whose measures are integers, the other to geo- 
metric recreations. In the latter there is a short discussion of the famous topics 
of topology: the Kénigsberg bridges, the four-color problem, and the Mébius 
strip; a collection of problems on the dissection of plane figures; and an interest- 
ing description of mosaics. A new page of illustrations showing the use of modi- 
fied geometric configurations in mosaics as well as a paragraph on a mosaic on a 
sphere is introduced. 

Several chapters have been considerably shortened in the new book. These 
are the two chapters on chess devoted to the problem of the queens and the 
problem of the knight, and the chapter on magic squares. The latter is still 
quite extensive and in it some of the material has been systematized by the use 
of lattices, the word being used in its old mathematical sense. The author 
credits Mr. D. A. Flanders with this innovation. 
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The remaining chapters will be summarized briefly. The chapter on the 
calendar gives a short historical account of the development of the calendar and 
discusses and illustrates a perpetual calendar. The chapter on probability de- 
scribes various games of chance together with problems arising therefrom. 
Under the chapter entitled “Permutational Problems” the author discusses 
problems of difficult crossings, shunting problems, and problems of distribution 
such as, for example, the arranging of schedules for sporting matches and tourna- 
ments. The book closes with a chapter on miscellaneous positional and permuta- 
tional games. 

Marie J. WEIss 


Prepare Yourself. Physics experiments with practical applications. By L. F. 
Tuleen, G. S. Porter, and A. Houston. Chicago, Scott, Foresman and Com- 
pany, 1943. 6+298 pages. $0.96. 


This book is another of the many simplified science texts which have ap- 
peared since the beginning of the war. It is intended as a laboratory manual for 
secondary school physics. Experiments have been chosen with a good deal of 
ingenuity to represent many basic principles of physics as they are applied to 
common household problems and appliances. A good variety of experiments is 
included covering most of the important branches of elementary physics. Some 
experiments are included which, because of the amount of theory covered, as, 
for instance, experiment 20 on simple machines, or because of their more com- 
plicated nature, as some of the experiments on radio, are well suited to those 
students who progress faster than most. With each experiment is a brief dis- 
cussion of the theory to be studied together with references to a number of 
elementary texts. 

Unfortunately the book contains many errors in theory and in laboratory 
practice. Thus the discussion on page 52 and in the first few experiments con- 
cerning significant figures and the accuracy of measured data is badly confused, 
and leaves the student with the mistaken idea that the accuracy of a number 
depends in some way on the location of the decimal point. This subject is so 
important to any laboratory method and is so easy to teach correctly that there 
is little excuse for misleading the student. Experiment 7, “How does water 
produce pressure?”, would be better used to illustrate Archimedes’ Principle than 
hydrostatic pressure. In an elementary manual it might be much better not to 
mention the Bernouilli Principle at all than to use it to explain the curving of a 
baseball—a phenomenon to which it does not apply. In experiment 32, page 155, 
a measurement of the velocity of sound which was made in air at room tempera- 
ture is corrected to room temperature as if it had been made at 0° C. 

It is because of errors like these and others not mentioned here that teachers 
of physics in colleges and universities have to spend such a large portion of their 
time teaching students to forget. 


F. E. Dart 
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Principios fundamentales de la division del trabajo. By José Barral Souto. (Cua- 
dernas de trabajo No. 10.) Facultad de Ciencias Econémicas. Universidad 
de Buenos Aires, 1941. 55 pp. 


The present study by the South American Statistician and Economist Barral 
Souto has been published by the Instituto de Biometrica at the University of 
Buenos Aires. It is noteworthy that the Institute has made to the South American 
student available, under the directorship of Dr. José Gonzdlez Galé, in the same 
series also Charlier’s Lectures and Darmois’ Treatise on Mathematical Statis- 
tics, a fact that testifies to the keen awareness with which South America is 
following the development of technical literature abroad. (Neither of these two 
classics has as yet found its way into English translation.) 

The topic of the pamphlet is a borderline case of theory of foreign trade and 
general economic theory: the problem of division of labor. As such it is a con- 
tribution to a field that, so far, has been neglected by mathematical economists. 
For more than half a century the only major investigation, treating the subject 
from a mathematical point of view, has been T. O. Yntema’s Mathematical 
Reformulation of the General Theory of International Trade (1932), after the 
classical and still very readable analysis by Vilfredo Pareto: Teoria matematica 
dei cambi forestieri, had been published as early as 1884. 

The strong influence of romance economic thought on contemporary South 
American literature manifests itself throughout the book. Starting from the 
problem as posed by David Ricardo the author continues in the best tradition 
of the so called School of Lausanne in applying the tools of equilibrium analysis 
to his object. This makes the mathematical approach tempting and useful. 

The treatment itself is algebraic with a few geometrical illustrations that are 
original and differ from the well established pattern familiar to students of our 
more recent textbooks from the chapter on comparative costs (where the story 
is usually told in form of diagrams as they were originally developed in Enrico 
Barone’s Principii di economia politica). Barral Souto’s study does not aim, it 
should be understood, at foreign trade theory primarily but at the problem of 
division of labor in general. He starts, however, from the usual position as con- 
strued by the classical writers in the field of international trade, making the 
analysis interesting to students of general theory and of foreign trade. 

The professional economist may object to the lack of realism in some of the 
author’s symplifying assumptions that are made explicitly, and more frequently 
still implicitly; this goes especially for the author’s neglect of the possibility of 
changes over time in the elasticities of the functions and of dynamic changes 
in the entire indifference structure. 

To the mathematically interested reader, however, Barral Souto’s contribu- 
tion is a further indication of the considerable interest of our southern neighbors 
in the use of exact and quantitative methods in the social sciences and of the 
infiltration of mathematical patterns into fields that, as the present one, are of 
considerable practical interest to the economic politician as well as of academic 
interest to the school economist. J. E. Morton 
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Commercial Algebra. By H. E. Stelson and H. P. Rogers. New York, The Macmil- 
lan Co., 1943. 11+283 pages. $2.50. 


This book is concerned with intermediate algebra. It includes the topics 
ordinarily treated in this subject and also presents chapters of commercial arith- 
metic on buying and selling merchandise, simple interest, simple discount, 
compound interest, consumer credit and annuities, together some thirty pages. 
The chapter on logarithms also contains a discussion of the slide rule. A year 
of elementary algebra is presupposed. Following the text are a number of 
tables including logarithms of numbers, a mortality table, compound amount, 
present value amount of an annuity, amount of an annuity, and a table of 
powers, roots and reciprocals. Answers to the odd-numbered exercises are given. 
Others can be obtained on request. 

The type and press-work are excellent, as are also the 57 figures in the text. 

VIRGIL SNYDER 


NEW BOOKS RECEIVED 


Navigation. By L. M. Kells, W. F. Kern, and J. R. Bland. New York and 
London, McGraw-Hill Book Co., Inc., 20+479 pages. $3.75. 

Vectors and Matrices. By C. C. MacDuffee. (Carus Mathematical Mono- 
graphs, no. 7.) Ithaca, New York, Mathematical Association of America, 1943. 
9+192 pages. $2.00. 

Methoden der mathematischen Physik. By R. Courant and D. Hilbert. New 
York, Interscience Publishers, Inc. Reprint of Vol. 1, 1931; Vol. 2, 1937. 15+ 
469+19+549 pages. Vol. 1, $8.00; Vol. 2, $8.00. Vols. 1 and 2, $14.00. 

Business Mathematics for College Students. By G. S. Whiteskee. New York 
and London, McGraw-Hill Book Co., Inc., 1943. 12+184 pages. $1.50. 

Navigational Trigonometry. By P. R. Rider and C. A. Hutchinson. New 
York, The Macmillan Company, 1943. 9+232 pages. $2.00. 

Clear Thinking. By L. H. Schnell and M. Crawford. New York and 
London, Harper and Brothers, 1943. 14+358 pages. $1.96. 

Solid Geometry and Spherical Trigonometry. By H. L. Leighton. New York, 
D. Van Nostrand Co., Inc., 1943. 19+210 pages. $2.20. 

Plane Trigonometry. By A. W. Weeks and H. S. Funkhouser. New York, 
D. Van Nostrand Co., Inc., 1943. 8+193 pages. $1.75. 

Calculus. By L. M. Kells. New York, Prentice-Hall, Inc., 1943. 8+-509 pages. 
$3.75. 

Random Sampling Distributions. By A. E. Treloar. Minneapolis, Burgess 
Publishing Co., 1942. 84 pages. $2.25. 

Correlation Analysis. By A. E. Treloar. Minneapolis, Burgess Publishing 
Co., 1942. 96 pages. $1.50. 

Analytic Geometry. By F. H. Steen and D. H. Ballou. Boston, Ginn and Co., 
1943. 8+206+9 pages. $2.40. 
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PROBLEMS AND SOLUTIONS 


EDITED By OTTO DUNKEL, ORRIN FRINK, JR., AND H. S. M. CoxETER 


ELEMENTARY PROBLEMS 


Send all communications concerning Elementary Problems and Solutions to H. S. M. 
Coxeter, 24 Strathearn Boulevard, Toronto 10, Canada. 

The department of Elementary Problems welcomes problems believed to be new, and 
demanding no tools beyond those ordinarily furnished in the first two years of college 
mathematics. To facilitate their consideration, solutions should be submitted on separate, 
signed sheets, within three months after publication of problems. 


PROBLEMS FOR SOLUTION 


E 601. Proposed by C. T. Tobin, St. Francis Xavier College, Antigonish, 
N.S. 

A baseball league is formed by seven teams belonging to towns located one 
mile apart around a circular railroad. In order that each team shall play each 
other, three games are held every day for a week. No team plays in any town 
more than once, nor plays more than one game a day. In each town, there is no 
more than one game a day, and there are never games on two consecutive days. 
There are no home games. At night each team travels to the scene of the next 
day’s game, by the shortest route along the circular railroad. (Trains run in both 
directions.) A team that is going to be idle on any day returns (or remains) home 
the preceding night. When a team has completed its schedule, it returns home 
that night. The first games are played on Sunday; so the travelling starts on 
Saturday night and is completed on the following Saturday night. The towns 
are 1, 2, 3, 4, 5, 6, 7, though not in that order. Teams 3, 5, 6, never travel more 
than 2 miles any night. Teams 3, 4, 7 all travel the same total number of miles 
during the schedule. Teams 4 and 6 play at town 5 on Friday, and on that day 
there is also a game played at town 1. 

From the above information, find the order of towns along the railroad, and 
draw up the schedule of games. 


E 602. Proposed by V. Thébault, San Sebastién, Spain 


With the ten different digits, taken once each, form two numbers which are 
respectively the square and the cube of two consecutive multiples of 3. 


E 603. Proposed by Free Jamison, U. S. Navy Air Navigation School 
Is there any numerical solution of E 552 [1943, 563] with 4<b <c<33800? 


E 604. Proposed by H. W. Becker, Mare Island Training Division 


Give a combinatorial proof that 
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E 605. Proposed by L. M. Kelly, U. S. Coast Guard Academy 


Show that, if a set of four coplanar points has the property that the cir- 
cumcircles of all subsets of three are equal, then the set is orthocentric. Estab- 
lish the existence of an analogous set of five points in space, i.e., such that the 
circumspheres of all subsets of four are equal. 


SOLUTIONS 
The Incompatible Mechanics 


E 565 [1943, 200]. Proposed by H. W. Becker, Mare Island Training Division 


Show that the number of ways m men can be divided up in crews is N,, in 
the notation of E 461 [1941, 701]. What is the number of ways if two particular 
men cannot stand the sight of each other, and must be kept in different crews? 
What is it if one must be segregated from each of m others? 


Solution by D. H. Browne, Buffalo, N. Y. It is understood that, in the division 
of m men into 7 crews, some crews may contain more men than others. The num- 
ber of such divisons is easily seen to be 


r! 


Summing for r=1, 2, - + + , m, we obtain the desired number N,,. 

Thus, for four men we have 1 crew (ABCD), 7 divisions into two crews 
(AB, CD; AC, BD; AD, BC; A, BCD; etc.), 6 divisions into three crews 
(AB, C, D; etc.) and 1 division into four crews: N4=15 divisions altogether. 

If one man is incompatible with one other, we have to subtract the Ny; 
crew-divisions in which the two incompatibles occur together, leaving N,— Na-1 
=AN,-1, or, in Steffensen’s notation, 


Similarly, if the incompatibility extends to m men in the group, the number of 
divisions is 
V"N ne 
Also solved by the proposer. 


The Regular Triacontagon 
E 567 [1943, 260]. Proposed by V. Thébault, San Sebastién, Spain 


Using compasses alone, construct a regular polygon of thirty sides. 


Solution by E. P. Starke, Rutgers University. Draw a circle (O) with radius 1. 
Choose a point A on (0) and lay off on (O) the points B,C, D, E, F such that 
AB=BC=CD=DE=EF= FA =1. Locate an intersection X of the two circles 
having centers A and D and common radius equal to AC. Locate the inter- 
section Y, within (0), of the two circles having centers C and E and common 
radius equal to OX. Lay off on (0) the points P, Q, such that FP =PQ=OY and 
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P is between F and A. Then AQ is a side of the regular triacontagon. 

To prove the construction, we have AX=DX=AC=CE= /3 and 
CY=EY=0OX =/2. Let H be the midpoint of CE. Then HC =3/3 and HO=}. 
In the right triangle CHY, CY and HC are known, whence HY =}3+/5. Thus 
OY=HY—HO=}(/5—1)=2 sin 18°, which is the length of the side of an 
inscribed regular decagon. Finally, FQ subtends 3 of the circumference while FA 
of course subtends Hence AQ subtends = 1/30, as required. 


We note that the arc AQ has been constructed by the use of eleven circles 
having four different radii. 


Also solved by Howard Eves, using twenty circles with nine different radii. 
The Cardioid as an Envelope 
E 569 [1943, 260]. Proposed by David Matlack, Grinnell College 


Through a fixed point A on a circle (0), a line is drawn, parallel to a variable 
radius OP, meeting the circle again at Q. Find the envelope of the chord PQ. 


Solution by E. P. Starke, Rutgers University. In the circle x?+y?=1, let the 
coordinates of A, P, Q be respectively 


(— 1,0), (cos#, sin é), (cos 2t, sin 2#). 
The equation of the chord PQ is easily reduced to 
x(sin 2¢ — sin #) — y(cos 2¢ — cos #) — sin ¢ = 0. 
If this is differentiated partially with respect to t, we have 
x(2 cos 2t — cos 4) + y(2 sin 2¢ — sin #) — cost = 0. 


The equation of the envelope of PQ could be obtained by eliminating ¢ between 
these two equations; but it seems easier to solve for x and y, obtaining thus the 
parametric equations of the curve. We find, after various simplifications, 


x = (cos 2¢ + 2 cos 4)/3, y = (sin 2¢ + 2 sin #)/3. 
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This is a cardioid. If the origin is translated to (—4, 0) the equation in polar 
coordinates is easily found to be 


r = + cos 8). 
Also solved by D. H. Browne, J. H. Butchart, and Howard Eves. 


ADVANCED PROBLEMS 


Send all communications about Advanced Problems and Solutions to Otto Dunkel, Wash- 
ington University, St. Louis, Mo. All manuscripts should be typewritten, with double spacing 
and with margins at least one inch wide. 

Problems containing results believed to be new or extensions of old results are espe- 
cially sought. The editorial work would be greatly facilitated, if, on sending in problems, 
proposers would also enclose any solutions or information that will assist the editors in 
checking the statements. In general, problems in well known text-books or results found 
in readily accessible sources will not be proposed as problems for solution in this depart- 
ment. In so far as possible, however, the editors will be glad to assist members of the 
Association in the solution of such problems. 


PROBLEMS FOR SOLUTION 
4104. Proposed by E. T. Bell, California Institute of Technology 


Two symmetric functions, M(x, xn), S(x1, xn), of m non-negative 
integers x1, + , X, are defined as follows 


, %n) = M'(x,), 


in which M’(x)=1, —1, 0, according as x=0, x=1, x>1; if Sj(m1,-++, Xn) is 
the jth elementary symmetric function of x, +++ ,xn, 


Prove that 
— bi, — +++ bn) = 0, 
where the summation refers to all integers 5; such that 
xi, $= 1,2,°++,% 


4105. Proposed by J. H. Butchart, Grinnell College 


Let p, p., R be respectively the radius of curvature of a curve, the radius of 
curvature of the locus of the center of the osculating sphere, and the radius of 
this sphere. Then the radius of geodesic curvature p, of the locus of the center 
of curvature with regard to the polar developable is given by p, = R*/(2R?-pp,). 


4106. Proposed by N. A. Court, University of Oklahoma 


If the Monge point of a tetrahedron lies on the circumsphere, show that (a) 
The line joining the circumcenter to the centroid of a face is equal to half the 
corresponding median of the tetrahedron; (b) Each median subtends a right 
angle at the Monge point. Conversely. 


= 


50 PROBLEMS AND SOLUTIONS [January, 


4107. Proposed by V. Thébault, San Sebastién, Spain 


Let N=123 -- + (n—3)(m—2)n be a number of n—1 digits in order of in- 
creasing magnitude in the system of base »+1. The product P=N-L is formed 
where L=a8 consists of two digits whose sum a+$=y is less than m and 6 
is the greatest common divisor of m and y. Show that 


pq, 


where the 6 periods ab - - - pg are formed by n/6 distinct digits. 
Dedicated to E. P. Starke. 


SOLUTIONS 
Perfect Square Integers 
4054 [1942, 549]. Proposed by V. Thébault, San Sebastian, Spain 
Find the base less than 100 for which the number 2101 is a perfect square. 


Solution by Irving Kaplansky, Cambridge, Mass. In the base r, the number 
is 27? +r?+1=5s(r+1), where s=2r?—r+1. The H. C. F. of r+1 and s is a divisor 
of 4, so that they are either both squares or both doubles of squares. With 
r=n?—1,n=2 or 3 are solutions and n=4,---, 10 can be rejected by direct 
test or as follows. Modulo 11, n=+4 or +5 makes s=7, a non-residue; modulo 
17, n=+7 or +8 makes s=5, a non-residue. With r=2m?—1, 2s must be a 
perfect square; but m=0 (3) yields 2s=2(3), a non-residue, while m= 2, 4, 5, 
7 (17) yields 2s=—3, 10, 5, 10 (17), respectively, all non-residues. Hence we 
reject m=2,---,7. Hence the only solutions with r<100 are r=3, 8. With the 
above congruences and a few others, it was easy to verify that there are no 
further solutions with r < 10,000. 

Solved also by the proposer giving the two answers without his method. 


Editorial Note. It will be shown that, if s=2r?—r+1=2y, the only solution 
is r=1 which is excluded. Solving for r we find that 4r = 1+, where 16y?—x?=7, 
or 4y+x=7, 4y—x=1, discarding negative values. This yields as the only posi- 
tive integral solution x=3, y=1, r=1. We now turn to the only other case 
where s=y’, and proceeding in the same manner we find that 


(1) 7; 
(2) 4r=1+ 2; 
and we shall show how to find in succession all the positive integral solutions of 


(1). It is easily verified that, if x, y is an integral solution of (1), so are also x’, y’, 
and x”, y’’, where 


x’ = 3x + 8y, 
(3) 

y’ = 3y, 

= 3x — By, 
(4) 


y" = 3y— x, 
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and (4) is the inverse of (3). If x, y are both positive then y” is also positive; and, 
if also x211, then x” is positive, and we have a positive solution in x’’, y’’ 
with x’ <x, y’’<y. If on the other hand x, y is a positive solution with «<11 
then x’’ is negative and y”’ is positive. With these facts it may be shown that the 
following process gives all of the positive solutions. From the solution 1, 1 of 
(1) we get from (4) the positive solution 5, 2, after change of sign of the x; and 
from (3) we get the solution 11, 4, We now use (3) and the last pair of solutions, 
to obtain a second pair 31, 11 and 65, 23; this second pair with (3) gives a third 
pair, and so on. We must reject 5, 2 and 65, 23 since x# —1 mod 4, and in each 
pair one solution must be rejected for the same reason. We eliminate the re- 
jected solutions by using the result of two applications of (3) which is 


= 17x + 48y, = 6x + 17y, 
applied to 11, 4 and 31, 11; and finally we put this transformation in the form 
ita = 34242 — Vita = — = — — 40, 

44;= 5, 

where x1, 1 is 11, 4 and the following solutions are arranged in the order 

2: 11 31 379 1055---, 

y: 4 11 134 

$: 4 9 96 265--:. 


We have a solution of the problem if and only if ¢ is a perfect square. For con- 
venience we set t9=1 and then the values of ¢; may be computed in turn from 
to, ti, tz, ts. By the use of quadratic residues, denoting a non-quadratic residue 
by N. R., it may be shown that there are only two solutions of the problem 
for r or ¢ less than 4-10*’, For (7), 7.e., mod 7, we have at once ti4.= —t2—4—5S, 
ti4s=t;; and then we find that the N. R. (7) are given by the ?#’s with the sub- 
scripts 6k+3, 6k+4, k=0, 1, 2,---.Inasimilar manner we have N. R. for 


(5) 


tiok+3,5,6,8,10( 11); tak+s,4,9,10,11,12(13) ; 
tsr+3,4,5(17); 19). 


These five expressions give the subscripts from 3 to 49 inclusive but not 50. 
Explicit formulas for ¢; are as follows 


and for f2;41 replace the coefficients of the two jth powers by (11+8/2)/8 and 
— (8\/2—11)/8. Using only the first term of (6) we have approximately 
tso = 4.3308 - 10°". If we consider also (23) it will be found that there are only 
two solutions for r<6.65-10*. While these limits are quite large it would be 


much more interesting to have a process for determining whether or not there 
are more than two solutions. 
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NEWS AND NOTICES 


Readers are invited to contribute to the general interest of this department by sending 
news items to B. W. Jones, White Hall, Cornell University, Ithaca, New York. 


Dr. G. E. Albert of Ohio State University has been promoted to an assistant 
professorship. 


Dr. Warren Ambrose of Princeton University has been appointed to an 
assistant professorship at the University of Michigan. 


Assistant Professor Max Astrachan of Antioch College has been promoted 
to an associate professorship and to the chairmanship of the department of 
mathematics. 


Assistant Professor R. H. Bardell, chairman of the mathematics department 
of the University of Wisconsin at Milwaukee, is now acting director of that 
institution. 


Assistant Professor A. F. Bernhart of Bucknell University has been ap- 
pointed to an assistant professorship at the University of Oklahoma. 


Drs. O. K. Bower, Leonard Bristow, M. M. Day and J. W. Peters of the 
University of Illinois have been promoted from the rank of instructor to that 
of associate. 


Assistant Professors D. G. Bourgin, J. L. Doob, P. W. Ketchum and G. E. 
Moore of the University of Illinois have been promoted to associate professor- 
shi ps. 


Assistant Professor M. G. Boyce of Western Reserve University has been 
promoted to an associate professorship. 


Assistant Professors J. D. Burk and G. de B. Robinson of ti 2 University of 
Toronto have been promoted to associate professorships. The latter is on leave 
with the National Research Council, Ottawa. 


Assistant Professor C. L. Buxton of Clarkson College of Technology has 
been promoted to the rank of associate professor of physics. 


Professor Helen Calkins of Pennsylvania College for Women has been ap- 
pointed lecturer at the University of Minnesota. 


Assistant Professor R. H. Cameron of Massachusetts Institute of Technology 
has been promoted to an associate professorship. 


Associate Professor E. J. Camp of Macalester College, St. Paul, has been 
promoted to a professorship. 
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Associates Josephine H. Chanler and H. J. Miles of the University of Illinois 
have been promoted to assistant professorships. 


Drs. R. F. Clippinger and A. D. Hestenes of Carnegie Institute of Tech- 
nology have been promoted to assistant professorships. 


Assistant Professors N. B. Conkwright and L. A. Knowler of the University 
of Iowa have been promoted to associate professorships. 


Professor J. A. Cooley of the University of Tennessee has been appointed 
head of the department. 


Associate Professor T. F. Cope of Queens College has been appointed chair- 
man of the department. 


W. S. H. Crawford of the University of Minnesota has been appointed to an 
assistant professorship at Mt. Allison University, Sackville, New Brunswick. 


J. C. Currie of Northeast Junior College of Louisiana State University has 
been promoted to an assistant professorship. 


Associate Professor Wayne Dancer of the University of Toledo has been 
promoted to a professorship. 


Associate Professor P. H. Daus of the University of California at Los Angeles 
has been promoted to a professorship. 


Associate Professor J. E. Davis of the Central Y.M.C.A. College of Chicago 
has been appointed to the rank of associate in Pharmacy at the University of 
Illinois in Chicago. 


U. P. Davis of the University of Florida has been promoted to an assistant 
professorship. 


Associate Professor D. C. Dearborn at Catawba College, Salisbury, North 
Carolina, has been promoted to a professorship. 


Professor R. C. Dragoo of Southern Institute of Technology (Oklahoma) 
has been appointed to an assistant professorship at the University of Okla- 
homa. 


Assistant Professors L. T. Dunlap and H. L. Krall have returned to the 
Pennsylvania State College after service with the armed forces. 


Associate Professor W. L. Duren, Jr. of Tulane University has been pro- 
moted to a professorship. 


Associate Professors H. H. Germand and J. H. Kusner, Assistant Professor 
E. S. Quade, and Instructors R. D. Specht and T. S. George of the University of 
Florida are on leave in the armed services or in war work. 
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Assistant Professors W. O. Gordon, Evan Johnson, Jr., and W. O. Rogers 
of the Pennsylvania State College have been promoted to associate professor- 
ships. 


Majors V. S. Lawrence and H. A. Robinson of the United States Military 
Academy have been promoted to the rank of lieutenant colonel. 


Dr. A. T. Lonseth of the Iowa State College has been promoted to an as- 
sistant professorship. 


Assistant Professor Neil Little of Purdue University now holds the same 
rank in the department of applied mechanics in that institution. 


H. G. Means has been appointed to an associate professorship at Lehigh 
University. 


Assistant Professor S. B. Myers of the University of Michigan has been 
promoted to an associate professorship. 


Assistant Professor J. C. Oxtoby of Bryn Mawr College has been promoted 
to an associate professorship. 


Dr. H. V. Price of the State University of lowa has been promoted to an 
assistant professorship. 


Associate Professor W. C. Randels of the University of Oklahoma has re- 
signed to serve with the North America Aviation Company in Los Angeles. 


Professor S. E. Rasor of Ohio State University has retired. 


Professor H. W. Reddick of Cooper Union has been appointed adjunct pro- 
fessor of mathematics at New York University. 


Assistant Professor George Sauté of Cleveland College has been appointed 
to an associate professorship at Rollins College. 


Assistant Professor A. C. Schaeffer of Stanford University has been pro- 
moted to an associate professorship. 


Dr. H. M. Schwartz of the University of Illinois has been appointed to an 
assistant professorship at the University of Idaho. 


Associate Professor D. T. Sigley of Kansas State College is on leave of ab- 
sence in war work at Silver Springs, Maryland. 


Professor Emeritus Virgil Snyder of Cornell University is teaching at Rollins 
College. 


Assistant Professor H. P. Thielman of the Iowa State College has been pro- 
moted to an associate professorship. 
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Professor C. B. Upton of Teachers College in Columbia University has been 
elected chairman of the board of the American Book Company. 


Dr. P. R. Wallace of Massachusetts Institute of Technology is on leave of 
absence serving with the National Research Council of Canada. 


Dr. George Whapples of Johns Hopkins University has been appointed to an 
assistant professorship at the University of Pennsylvania. 


Associate Professor J. K. Whittemore of Yale University has retired. 


The following appointments to instructorships are announced: 

Barnard College: Louise Comer 

Columbia University; mathematical assistant: Dr. George Piranian 

Cornell University: Teaching assistants: Gunter Jahn, Irma R. Moses, A. 
E. Ventriglia 

DePaul University (Chicago): Paul D’Arco 

Greenbrier College: Margaret R. Davis 

Kansas State College: W. V. Unruh, L. E. Milleson, D. K. Brooks 

Lehigh University: R. C. King, S. W. Smith 

Massachusetts Institute of Technology: W. S. Loud, Donald Thomson 

Ohio State University: L. H. Miller 

Pennsylvania State College: J. R. Kinney, Mrs. Nellie M. Krall 

Purdue University: H. M. Anderson, F. C. Leone 

Stanford University: Marjorie L. Hoffman, Mary V. Sunseri 

University of Chicago: Dr. Anne L. Lewis, Dr. Janet MacDonald 

University of Illinois: W. F. Atchison, Janie C. Lapsley 

University of Kentucky: Mary H. Cooper, Mrs. J. C. Lamb, Mrs. C. G. 
Latimer 

University of Michigan: Dr. B. J. Lockhart, Dr. C. A. Truesdell 

University of Minnesota: H. D. Colson 

University of Oklahoma: Phyllis Barclay, Mrs. Dorothea A. Sudduth 

University of Pennsylvania: S. I. Askovitz, R. C. Cambell, Dr. H. D. Huskey 
C. W. Pflaum 

Yale University: J. S. Blair, J. C. Caughlin, A. S. Day, R. E. Fullerton, 
Dr. W. C. G. Fraser, C. R. Kossack, J. R. Lee, Jr., J. S. Leech, J. G. Pocock, 
P. E. Poe, James Smillie, W. J. Strange 


Professor Emeritus H. H. Dalaker of the Institute of Technology at the Uni- 
versity of Minnesota died May 20, 1943. He was a charter member of the Mathe- 
matical Association. 


Professor Leonard Richardson of the University of British Columbia died on 
October 23, 1943. 
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WAR INFORMATION 


EpITED By C. V. NEwsoM 


Send news reports upon the utilization of mathematicians or mathematics in war activi- 
ties to C. V. Newsom, University of New Mexico, Albuquerque, New Mexico. 


NOTES FROM THE WAR DEPARTMENT 


Pre-Induction Training. Civilian pre-induction training is to become part 
of the individual’s military record when he is inducted into the Army, it has 
been announced by the War Department. This is to be accomplished by enter- 
ing the selectee’s pre-induction training experience upon his personal qualifica- 
tion card, which records his military qualifications and career, and follows him 
throughout his service. 

Approximately 600,000 prospective inductees were enrolled last year in pre- 
induction training courses according to Merwin M. Peake, Director of the 
Civilian Pre-Induction Training Branch. It is to be emphasized that students 
who take such courses build a valuable basis for Army specialist training after 
their induction. “At the present time,” Mr. Peake said, “900 out of every 1,000 
men inducted must fill Army jobs requiring specialized training, as compared 
to but 630 men in every 1,000 only one year ago. In stressing vocational training, 
the War Department also emphasizes the great importance of basic education, 
especially in the fields of mathematics, English and social studies, as prepara- 
tion for Army life. All men entering the Army should know why we are at war, 
be competent in basic mathematics and English, learn in advance what Army 
life is like, and be physically fit. Schools and other civilian training agencies can 
promote the nation’s war effort by providing potential Army inductees with 
training in these fields.” 

A.S.T.P. Certificates. Certificates will be awarded to all soldiers who success- 
fully complete their prescribed work in the Army Specialized Training Program 
at colleges and universities, the War Department announced in September. 
The certificate will list the curriculum number in which the soldier performed 
his work, the number of terms completed, and the date the training was com- 
pleted; it will be signed by the appropriate authority at the college attended and 
by the Commandant of the Army Specialized Training Unit at that college. 
Certificates will be executed and forwarded to all enlisted men who have already 
successfully completed their work in the A.S.T.P. 

The record of the soldier’s performance will also be available at the uni- 
versity, on request by appropriate authority, for the purpose of determining 
his academic credit. In the opinion of the A.S.T.P. Advisory Committee, com- 
prised of presidents of ten leading colleges and universities, all A.S.T.P. academic 
work is at the college level. It is anticipated, therefore, that appropriate college 
credits will be granted, enabling the soldier-trainee to complete his work for a 
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college degree if he returns to college as a civilian after the termination of his 
military service. 

Deferment of A.S.T.P. Teachers. The following is a direct quotation from a 
notice sent to presidents of institutions participating in the Army Specialized 
Training Program. 

“It is of the utmost importance that qualified and irreplaceable teachers who 
are at institutions under contract to the Army Specialized Training Program 
and who are providing instruction under the program be permitted to continue 
this work. 

“The requirements of the Army Specialized Training Program indicate that 
very serious disruption is probable if the responsible officials of these institu- 
tions do not sufficiently emphasize to Selective Service Authorities the necessity 
for the occupational deferment of these teachers. 

“As a first step, it is requested that all teachers in institutions under contract 
to the Army Specialized Training Program register their qualifications with the 
National Roster of Scientific and Specialized Personnel, Washington, D. C. 
The National Roster is concerned with the proper utilization of professional 
personnel and is an important source of information in this matter to the Selec- 
tive Service System. 

“The Selective Service Form 42-A, completely filled out, should be used for 
individual teachers for whom deferment is considered necessary, to furnish the 
appropriate local board with specific information reflecting the considered 
judgment of the institution with respect to qualifications, degree of training, 
and experience required to engage in the profession; and to inform the board 
either (1) that no replacement can be obtained and that replacement training 
time is too great to afford relief, or (2) that no replacement can be obtained 
immediately, in which case the time required for replacement should be indi- 
cated. Special attention should be devoted to furnishing complete information 
concerning the capacities and duties of the individual teacher. In cases where 
teachers can be replaced, it should be emphasized that the replacement should 
not break into the term during which the incumbent teacher is giving instruc- 
tion. 

“It is essential that all possible means of procuring replacement be em- 
ployed, including the transfer of non-vulnerable teachers who are engaged in 
civilian training, the conversion of teachers from cognate fields or from ad- 
ministrative duties, the recruitment of teachers not now engaged in essential 
activities, and in general the maximum practical use of existing teaching 
personnel. 

“Where deferment is not obtained at the local board level, appeal should 
be made within ten days to the area or district appeals board and if necessary 
the case should be called to the attention of the State Director with a request 
for a Presidential appeal. 

“You are requested to adhere strictly to all Selective Service procedures 
regarding occupational deferment. You are also requested to advise the Military 
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Commandant of your institution immediately when any irreplaceable teacher 
is classified by Selective Service authorities as available for military service. 

“In the event that the Military Commandant at the institution considers 
the deferment of the teacher to be essential to the success of the Army Special- 
ized Training Program, representations to that effect may be made by him to 
the State Director of the Selective Service System. Such representations are not 
to be made, however, unless all appeal procedure provided under the Selective 
Service Act is being pursued and unless in fact the particular teacher is irre- 
placeable in the institution. 

“In the event that the deferment is denied after all appeal steps through the 
state level have been complied with, the institution should immediately trans- 
mit the matter to the Labor Branch, Industrial Personnel Division, Head- 
quarters, Army Service Forces, for representations at the Washington level. 

“In the case of the irreplaceable teacher whose induction into the Army has 
taken place, causing serious jeopardy to the Army Specialized Training Pro- 
gram, institutions may submit a full statement of the facts to the Labor Branch, 
Industrial Personnel Division, Headquarters, Army Service Forces, Washington, 
D. C., for consideration of methods for remedial action.” 


THE COLLEGE PRE-FLIGHT PROGRAM 


The College Training Program (Aircrew) of the Training Command of the 
Army Air Forces was established to give preliminary training to the lowest 80% 
of those prospective aviation cadets who have passed the screening test given 
by the Air Forces; upon graduation from the College Program, trainees are 
sent to an Army Pre-Flight School. Men in the upper 20% are sent directly to 
Army schools, and receive no specialized college training. 

In spite of the screening test, a considerable number of men in the Program 
have little mathematical background, and sectioning of the students on the 
basis of ability is becoming common in many institutions. A similar situation is 
appearing in all the Army and Navy Educational Programs. 

The curriculum recommended for the Army Aircrew Program includes a 
course in mathematics designed for eighty class hours, spread over a period of 
approximately sixteen weeks. The topical outline of the course in mathematics 
provided by the Training Command includes the following introduction. 

“The topics listed in the . . . outline are mainly those needed directly by the 
student as a basis for subsequent training. There are some, however, which are 
given for background material. The presentation should be from the standpoint 
of preparation for aircrew training, with as much time as possible spent on 
supervised drill. Assignment of problems to be done outside of class is recom- 
mended. Examinations should be of the open-book type. The emphasis on 
theory should be limited to the minimum essential to enable the students to 
appreciate the content of the course. Applications of numerical operations should 
be emphasized whenever possible.” 

An abridgment of the recommended course outline appears below. 
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Unit 1. ARITHMETIC. Fourteen hours. 


Addition, subtraction, multiplication and division of whole numbers; the 
use of hours, minutes, seconds; degrees, minutes, seconds, radians; circular and 
Air Corps mils; English measure; metric measure; the relations between different 
measures; common and decimal fractions; percentage; ratio and proportion; 
conversion tables. Emphasis should be placed on speed and accuracy in numer- 
ical computations. It is suggested that drill for speed be given, and tests de- 
signed accordingly. 


Unit 2. ALGEBRA. Twenty hours. 


The content should be selected from any reputable college text to emphasize 
the manipulative skills needed for numerical trigonometry, physics, and the 
elementary technical fields; graphical methods should be introduced. Practical 
problems in time, speed, distance, and fuel consumption should be especially 
emphasized. Statement problems should be given wherever practicable to exer- 
cise the student’s ability to think. 


Unit 3. GEOMETRY. Eighteen hours. 


This course should be designed to create accurate conceptions of space on the 
part of the student, and to prepare him for trigonometry and certain phases of 
astronomy. The content should include a treatment of straight lines, planes, 
dihedral and trihedral angles, and the geometry of the sphere; other major 
parts of the usual geometry course may be omitted. Proofs should be held to a 
minimum; great emphasis should be placed on the drawing of figures and the 
making of simple tridimensional paper models. Content which will be used in 
spherical trigonometry should receive particular attention. 


Unit 4. TRIGONOMETRY AND LOGARITHMS. Twenty-eight hours. 


This is primarily a course in the numerical aspects of trigonometry with only 
that amount of analytical trigonometry which is essential for the solution of 
practical problems. Substantial emphasis should be given to slide-rule computa- 
tion, stressing applications, especially those involving vector forces and veloci- 
ties in problems peculiar to military service. Formulas for the solution of the 
right triangle and the general triangle on the celestial sphere should be treated. 
A major objective of the course is to give the student confidence in the later use 
of navigation tables, which frequently makes it unnecessary for the navigator 
to carry out the solution of spherical triangles. 


THE PAPER SHORTAGE 


Publishers in the United States are facing the apparent dilemma of an in- 
creasing shortage of paper and a rising demand for books. A very few publish- 
ing houses have already introduced rationing programs, but not of technical 
books of current importance. The policy generally is to produce more books out 
of less paper, and this will be increasingly evident in the books’ appearance. 
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60 CALENDAR OF FUTURE MEETINGS 
Through 1943, publishers were permitted to receive up to 90% of the paper 
which they used in 1942. Mr. H. M. Bitner, Director of the Printing and Pub- 
lishing Division, War Production Board, has warned, however, that “a curtail- 
ment may be expected as of January 1, 1944, and that it will include the book 
industry’s share of the general cut levied against the graphic arts.” Mr. M. K. 
Dutton, also of the War Production Board, has asserted that another cut of 
possibly 10% should be anticipated, since inventories of wood-pulp are down as 
much as 33%. 

Consequently, every skill at the command of the paper mills is being called 
upon to produce good printing papers at the lower weights. Also, publishers 
have developed model pages which permit more words on the page. Smaller 
print and smaller margins are becoming common, and there is considerable dis- 
cussion in regard to the introduction of the two-column page into technical 
books. By the use of similar devices, the Federal Government has been able to 
curtail its use of paper by 25%. 


CALENDAR OF FUTURE MEETINGS 


The following is a list of the Sections of the Association with dates of future meetings so far 
as they have been reported to the Secretary. 


ALLEGHENY Mounrtaln, Pittsburgh, Pa., NEBRASKA 
April, 1944 NorTHERN CALIForNIA, Berkeley, Jan. 29, 
ILLINOIS 1944 
INDIANA Onto, Columbus, April 6, 1944 
Iowa OKLAHOMA 
KANSAS PHILADELPHIA, Philadelphia, November, 
KENTUCKY 1944 
Ruston, La. Rocky MountTAIN 
MARYLAND-DIsTRICT OF COLUMBIA-VIR- SOUTHEASTERN 
GINIA SOUTHERN CALIFORNIA, Los Angeles, 
METROPOLITAN NEw York, New York, March 11, 1944 
April 22, 1944 SOUTHWESTERN 
MICHIGAN TEXAS 
MINNESOTA Upper NEw York STATE 


MIssouRI Wisconsin, Milwaukee, May, 1944 
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WIDELY ADOPTED FOR BOTH ARMY AND NAVY PROGRAMS 
NELSON, FOLLEY & BORGMAN’S 


CALCULUS 


An early treatment of the integration as well as differentiation of poly- 
nomials, with applications, precedes the treatment of other functions. Now 


a leading text for ASTP and V12 courses. 366 pages. $2.75 
HART, WILSON & TRACEY’S 


FIRST YEAR COLLEGE 
MATHEMATICS 


Essentials of College Algebra; Plane and Spherical Trigonom- 
etry with Applications; Analytic Geometry; Tables. 886 
pages. $4.00. A BRIEF EDITION (Hart) is identical with the 
complete edition, except for the omission of the Analytic 
Geometry section, 606 pages. $3.00 


D. C. HEATH AND COMPANY 


Boston New York Chicago Atlanta San Francisco Dallas 


THE CARUS MONOGRAPHS 


. 1. Calculus of Variations, by Proressor G. A. Butss. (First Impression, 1925; 
Second Impression, 1927; Third Impression, 1935.) 


. 2. Analytic Functions of a Complex Variable, by Proressor D. R. Curtiss. 
(First Impression, 1926; Second Impression, 1930.) 


. 3. Mathematical Statistics, by Proressor H. L. Retz. (First Impression, 1927; 
Second Impression, 1929; Third Impression, 1936.) 


. 4, Projective Geometry, by Proressor J. W. Youna. (First Impression, 1930; 
Second Impression, 1938.) 


. 5. History of Mathematics in America before 1900, by Proressors Davin 
EvuGENE SMITH and JEKUTHIEL GINsBuRG. (First Impression, 1934.) 


No. 6. Fourier Series and Orthogonal Polynomials, by Proressor DUNHAM JACK- 
son. (First Impression, 1941.) 


No. 7. Vectors and Matrices, by Proressor C. C. MAcDurree. (First Impression, 
1943.) 


Price $1.25 per copy to members of the Mathematical Association, one copy 
to each member, when ordered directly through the office of the Secretary, McGraw 
Hatt, Cornell University, IrHaca, N.Y 


Additional copies for members, and copies for non-members, may be purchased 
from the Open Court Publishing Co., La Salle, Illinois, at the regular price of 
$2.00 per copy. 
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Raymond W. Brink’s 


A FIRST YEAR OF COLLEGE 
MATHEMATICS 


“Remarkable for its adequate treatment of so many topics.” 
—Hammond Pride, New York University.— 


price $3.75 


D. APPLETON-CENTURY COMPANY 
35 West 32nd St. New York 1, N.Y. 


| 
New (Books 


ARITHMETIC FOR ADULTS: A Review of Elementary Mathematics 
By Aaron BAksT 

Simple explanations which are almost startling in their ability to clarify 

the essential mathematical concepts characterize this book which is planned 

to give the grown person a grasp of the problems of numbers. No part of 

the subject (it continues through simple algebra) is too obvious for full 

explanation. 


This book has a real function in opening fields of interest and knowledge 
to the student who is hampered by poor preparation in mathematics. 
318 pages Crown octavo To be published in February 


ANALYTIC GEOMETRY 


By K. B. Patrerson anv A. O. Hickson, Duke University 
A concise and thorough text for a three-hour semester course. Its treat- 
ment is notably clear and logical. The unusually large number of figures 
and the many exercises and problems make it an excellent preparation for 
satisfactory work in the calculus. 

187 pages Crown octavo Published in January 


F. S. CROFTS & CO. 101 Fifth Avenue, New York 3, N.Y. 
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MATHEMATICAL REVIEWS 


offers 


prompt review of the mathematical literature of the world 
complete subject and author indices in last issue of volume 
microfilm or photoprints of most articles reviewed (at cost) 


at the very low rate of $13 per year 


Publication of this journal is sponsored by the American Mathematical 

Society, Mathematical Association of America, London Mathematical 

Society, Academia Nacional de Ciencias de Lima, Union Matematica 
Argentina and others. 


Send subscription order or request for sample copy to 


American Mathematical Society, 531 West 116th Street, New York City 27 


A COMPLETE REFERENCE BOOK 


for college students in trigonometry through calculus 
THE JAMES MATHEMATICS DICTIONARY 


provides: 
the facts the student has learned in presupposed subjects, the forgetting 
of which causes most of his current difficulties; 


correlation between his various subjects by means of its carefully worked 
out cross-reference system; 


tables—logarithmic; trigonometric; differentiation; extensive integral; de- 
nominate numbers; mathematical symbols; squares and cubes, and mathe- 
matics of finance. 


Attractive format, durable fabricoid binding, either flexible or non-flexible, price 
$3.00. Fifteen percent discount to teachers. Larger discounts on quantity orders. 


THE DIGEST PRESS, Dept. 1A 
VAN NUYS CALIFORNIA 
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An Impressive Record 


MIDDLEMISS’ 


DIFFERENTIAL AND INTEGRAL CALCULUS 


By Ross R. MIpDLEMIss 
Associate Professor of Mathematics, Washington University 
416 pages, 6 x 9. $2.50 


Over 125 institutions have adopted the book and it is the required text 
at the U. S. Naval Academy and the U. S. Coast Guard Academy. 
Teachers in Army and Navy college training courses are finding that this 
leading text covers all the topics listed in the topic outlines for AST-408 
and AST-401, and for Navy V-12 courses. 


Partial list of adoptions: 


University of Akron Mississippi. State College 
Alabama Polytechnic Institute Missouri School of Mines 
University of Arkansas University of Nebraska 
Brown University New Mexico State College 
University of Colorado Northwestern University 
Columbia University Oberlin College 

University of Connecticut Ohio University 

Dartmouth College University of South Carolina 
De Paul University University of Southern California 
University of Georgia Syracuse University 
University of Illinois University of Toronto 
Illinois Institute of Technology Tufts College 

Indiana University Tulane University 

University of Maine Utah State College 
University of Maryland Virginia Polytechnic Institute 
Massachusetts State College Washington University 
Michigan College of Mines Western Reserve University 
Michigan State College _ University of Wisconsin 


Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street aS New York 18, N.Y. 


GEORGE BANTA PUBLISHING COMPANY, MENASHA, WISCONSIN 
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The Chauvenet Prize 


The Chauvenet Prize for a “noteworthy expository paper pub- 


lished in English during the five-year period by a member of the 
Association” was established in 1925 by a gift from Professor 
J. L. Coolidge, then president of the Association. Its frequency 
period was reduced to three years by an additional gift from 
Professor W. B. Ford during his presidency and by an anony- 


mous gift in 1936. 


As determined more recently by the Board of Governors, the 


prize is to be fifty dollars and is to be awarded for a noteworthy 
expository paper such as will come within the range of profitable 
reading of members of the Association. The purpose of the 
prize is to stimulate expository contributions in mathematical 
journals on the part of the younger American scholars. The next 
two awards will be made in December 1944 and December 1947, 


Mathematics. 


1925-1928. 


covering the periods 1941-43 and 1944-46 respectively. 


Six awards have been made as follows: 


1920-1924. G. A. Bliss, “Algebraic Functions and Their Divisors,” Annals of 


T. H. Hildebrandt, “The Borel Theorem and Its Generalizations,” 
Bulletin of the American Mathematical Society. 


1929-1931. G. H. Hardy, “An Introduction to the Theory of Numbers,” 


Bulletin of the American Mathematical Society. 


1932-1934, Dunham Jackson, “Series of Orthogonal Polynomials” and “Or- 
thogonal Trigonometric Sums,” Annals of Mathematics; “The 


Convergence of Fourier Series,” American Mathematical Monthly. 


1935-1937. G. T. Whyburn, “On the Structure of Continua,” Bulletin of the 


1938-1940. 


American Mathematical Society. 


Saunders Mac Lane, “Modular Fields,” and “Some Recent Ad- 
vances in Algebra,” both in the American Mathematical Monthly. 
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MATHEMATICAL ASSOCIATION OF AMERICA 


OFFICERS 


President, W.D. Catrns, Oberlin College (1943-44) 

First Vice-President, W. M. Wuysorn, University of California at Los Angeles (1944-45) 
Second Vice-President, C. C. MacDurrsz, University of Wisconsin (1943-44) 
Editor-in-Chief, L. R. Forp, Illinois Institute of Technology (1942-46) 
Secretary-Treasurer, W. B. Carver, Cornell University (1943-47) 

Associate Secretary, B. W. Jones, Cornell University (1943-47) 


ADDITIONAL MEMBERS OF THE BOARD OF GOVERNORS 


Ex-Presidents 
A. J. Kempner, University of Colorado (1939-44) 
W. B. Carver, Cornell University (1941-46) 
R. W. Brink, University of Minnesota (1942-47) 


Governors at Large 
W. L. Ayres, Purdue University (1942-44) 
R. L. Wixper, University of Michigan (1942-44) 
Saunpers Mac Lanz, Harvard University (1943-45) 
E. J. Mouton, Northwestern University (1943-45) 
R. G. Sanaur, University of Chicago (1944-46) 
Morgan Warp, California Institute of Technology (1944-46) 


Regional Governors (representing the fourteen regions) 
1. W. F. Cueney, Jr., University of Connecticut (January 1942-July 1944) 
2. R. P. Aanew, Cornell University (Januar ng Peg 1944) 
. ARNOLD DreEspDEN, Swarthmore College (July 1943—July 1945) 
E. J. McSuanz, University of Virginia (January 1941—July 1943) 
. A. Rosrnson, Agnes Scott College (January 1942—July 1944) 
. V. Parker, Louisiana State University (July 1943—-July 1945) 


C. G. Latmmr, University of Kentucky (January 1942—July 1944) 

A. L. Netson, Wayne University (July 1943-July 1945) 

K. W. Wrener, Carleton College (July 1943—July 1945) 
10. L. M. BuumEenTHAL, University of Missouri (January 1942—July 1944) 
11. H. E. Bray, Rice Institute 1945) 
12. O. H. Recwarp, University of Wyoming (January 1942-July 1944) 
13. W. E. Mitnz, Oregon State College (January 1942—July 1944) 
14. C. G. Jazamnr, Pomona College (July 1943—July 1945) 
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STANDING COMMITTEES OF THE ASSOCIATION 
EpITORIAL COMMITTEE ON Carus MONOGRAPHS 


G. A. Buss, University of Chicago A. J. Kempner, University of Colorado 
D. R. Curtiss, Northwestern University J. M. Tuomas, Duke Universit 
JACKSON, University of Minnesota Saunpers Mac Lang, University, 
Chairman 
CoMMITTEE ON THE ARNOLD Burrum Cuacr Funp 
R. C. ARCHIBALD, Brown University W. D. Carrns, Oberlin College 
R. W. Brink, University of Minnesota W. R. Lonatey, Yale University 


Finance CoMMITTEE 
W. B. Carver, ex-officio 
D. R. Curtiss, Northwestern University (1942-1945) 
H. M. Gruman, University of Buffalo (1944-1947) 


CoMMITTEB ON SECTION MEETINGS 


W. B. Carver, ex-officio 
Ruts Mason Batuarp, Wright Junior College, Chicago 
W. V. Parker, Louisiana State University 


CoMMITTEE ON SLAUGHT MEMORIAL PAPERS 


N. H. McCoy, Smith College C. V. Newsom, University of New Mexico 

W. E. Miung, Oregon State College R. E. Lanepr, University of Wisconsin, 
Chairman 

CoNFERENCE COMMITTEE ON EDUCATION 

D. R. Curtiss, Northwestern University W. E. Mins, Oregon State College 

G. C. Evans, University of California I. J. SchornserG, University of Pennsyl- 

Tomurnson Fort, Lehigh University vania 

J. J. Geran, Duke Universit RALEIGH ScHORLING, University of Michigan 

J. O. Hassimr, University of Oklahoma Marte J. Weiss, Sophie Newcomb College 


A. A. Bennett, Brown University, Chairman 


REPRESENTATIVES ON COUNCILS OF SCIENTIFIC ORGANIZATIONS 
National Research Council—T. C. Fry, Beil Telephone Laboratories (July 1941-July 1944); 
R. E. Lanaer, University of Wisconsin (July ee 
American Association for the Advancement of Science—R. W. Brink, University of Minne- 
sota, and W. D. Carrns, Oberlin College (1944) _ : 
American Documentation Institute—G. B. Pricr, University of Kansas (1942-1944) 


AssociaTE EpITors OF THE OFFICIAL JOURNAL 


E. F, Becxensacs, University of Texas ORRIN F RINK, JR., Pennsylvania State Col- 
L. M. BLUMENTHAL, University of Missouri lege 
N. B. Conxwriaut, University of Iowa Marsore Groves, University of Chicago 
H. 8S. M. Coxetsr, University of Toronto M. R. HEsTEnNgEs, University of Chicago 

W. M. Davis, Cornell College B. W. Jongs, Cornell University 

Orto DunKEL, Washington University R. E, Langer, University of Wisconsin 

H. B. Evans, University of Pennsylvania C. V. Newsom, University of New Mexico 

B. F. Finxet, Drury College Virait Snyper, Cornell 

J. S. Frame, Michigan State College Maris J. Weiss, Sophie Newcomb College 
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SECTIONS OF THE ASSOCIATION 


ALLEGHENY MovuntTAIN 
R. G. Sturm, Aluminum Research Laboratories, Chairman 
H. L. Dorwart, Washington and Jefferson College, Secretary-Treasurer 


ILLINOIS 
E. W. Pioenass, James Millikin University, Chairman 
C. N. M111, Illinois State Normal University, Vice Chairman 
E. C. Kierer, James Millikin University, Secretary-Treasurer 


INDIANA 
Emit Artin, Indiana University, Chairman 
W. L. Ayrus, Purdue University, Vice Chairman 
M. W. Ketter, Purdue University, Secretary-Treasurer 


Iowa 
N. B. Conxwriaat, University of lowa, Chairman 
Corneuivus GouwEns, Iowa State College, Secretary-Treasurer 


Kansas 
Pavut Eseruart, Washburn University, Chairman 
Epison Greer, Beech Aircraft Corporation, Vice Chairman 
Anna MarM, University of Kansas, Secretary-Treasurer 


KENTUCKY 
Cuar.es Hatrietp, Georgetown College, Chairman 
M. C. Brown, University of Kentucky, Secretary-Treasurer 


LovIsIANA-MISSISSIPPI 


B. O. Van Hook, Millsaps College, Vice Chairman 
V. Parker, Louisiana State University, Secretary-Treasurer 


MARYLAND-DISTRICT OF COLUMBIA-VIRGINIA 
J. H. Taytor, George Washington University, Chairman 
W. K. Morritt, Johns Hopkins University, Secretary-Treasurer 


New York 
R. M. Foster, Polytechnic Institute of Brooklyn, Chairman 
Max Peters, New Utrecht High School, Vice Chairman 
H. E. New York Secretary 
F. H. Miuuer, Cooper Union, Treasurer 


MICHIGAN 
G. G. Sprrxer, Michigan State College, Chairman 
C. J. Con, University of Michigan, Secretary-Treasurer 


MINNESOTA 
C. H. Ginarica, Carleton College, Chairman 
A. L. UNDERHILL, University of Minnesota, Secretary-Treasurer 


MIssouRI 
R. R. Mippiemiss, Washington University, Chairman 
W. E. Fereuson, University_of;Missouri, Secretary-Treasurer 
NEBRASKA 
W. A. Dwyer, Creighton University, Chairman 
L. Runag, University of Nebraska, Secretary-Treasurer 


NORTHERN CALIFORNIA 
E. B. Rogsster, University of California, Davis, Chairman 
Gasor Stanford University, Vice Chairman 
H. M. Bacon, Stanford University, Secretary-Treasurer 
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OxI0 


TrBor Rapé, Ohio State University, Chairman 
Rorvus Cranz, Ohio Wesleyan University, Secretary-Treasurer 


OKLAHOMA 


O. H. Hamittron, Oklahoma A. and M. College, Chairman 
J. C. Brixgy, University of Oklahoma, Secretary-Treasurer 


PHILADELPHIA 


ANNA PELL WHEELER, Bryn Mawr College, Chairman 
P. M. Wuitman, University of Pennsylvania, Secretary-Treasurer 


Rocky Mountain 
A. E. Matxory, Colorado State College of Education, Chairman 
A. J. Kempner, University of Colorado, Vice Chairman 
A. J. Lewis, University of Denver, Secretary-Treasurer 


SovuTHEASTERN 
J. W. Lastey, Jr., University of North Carolina, Chairman 
Ruts W. Sroxss, Winthrop College, Vice Chairman 
H. A. Rosrnson, Agnes Scott College, Secretary-Treasurer 


SouTHERN CALIFORNIA 


. C. Duncan, Los Angeles City College, Chairman 
. G. Hoxt, University of California at Los Angeles, Vice Chairman 
P. H. Daus, University of California at Los Angeles, Secretary-Treasurer 


mo 


SoUTHWESTERN 


E. A. Haztewoop, Texas Technological College, Chairman 
. M. Swinauz, New Mexico State College, Vice Chairman 
H. D. Larsen, University of New Mexico, Secretary-Treasurer 


TEXAS 


E. H. Hanson, North Texas State Teachers College, Chairman 
R. 8. UnpERwoop, Texas Technological College, Vice Chairman 
Nat Epmonsown, Jr., A. and M. College of Texas, Secretary-Treasurer 


Urrer New 
D. S. Morsn, Union College, Vice Chairman 
C. W. MunsHower, Colgate University, Secretary-Treasurer 
WISCONSIN 


May M. BrenxEn, Oshkosh State Teachers College, Chairman 
P. L. Trump, University of Wisconsin, Secretary-Treasurer 
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INDIVIDUAL MEMBERS OF THE MATHEMATICAL 
ASSOCIATION OF AMERICA 


Note. This list gives data for the members of the Association as taken from the Register 
issued in October 1941, unless changes in position, mailing address, etc., have been repo 
to the Secretary. An effort has been made to get information about those members who are 
in the armed services or who are serving the government in any other way which necessitates 
their temporary absence from the institution with which they have been connected. It would 
be impossible to make this list a record of all the war activities of our members, and no men- 
tion has been made of such activities when the member remains in active service in the insti- 
tution in which he holds a regular appointment. When members are known to be occupied in 
other lines than mathematics, this fact is indicated. 


Astow, C. M., (U.C.L.A.) Lt. Gs. .), U.S.N. 
ae. Prof. H. M., A.M. (Olivet) estern Michigan Coll., Kalamazoo, Mich. 602 Aztell 


Apams, B. T., A.M.(Baylor) Asst. Instr., Army Air Force Tech. School, Wichita Falls, 
Texas. 2172 Avenue I 

Apams, Prof. C. R., Ph.D(Harvard) Brown Univ., Providence, R.I. 60 Intervale Road 

Apams, Prof. E. P., Ph.D.(Harvard) Physics, Prineeton Univ., Princeton, N.J. 

Apams, G. J., Jr. Draftsman, Alabama State Highway Dept. Address unknown 

Apams, Asst. "Prof. Loursz, A.M.(North Carolina) High Point Coll., High Point, N.C. 

ana Ss J., A.M. (Southern California) Head of Dept., Jr. Coll., Santa Monica, Calif. 227 


Apams, O. 3, D.Se.(Kenyon) Principal Mathematician, U. S. Coast and Geodetic Survey, 
Washington 25, D.C. 727 Massachusetts Ave. N.E., Washington 2, D.C. 

Apx1ns, J. B., Ed. M. (Harvard) Teacher, Phillips Exeter Acad., Exeter, N.H. Lt., U.S.N.R. 
460 Riverside Drive, New York 27, N.Y. 

Apx1ns, Prof. L. K., M. 8. (Chicago) Head of Dept., State Teachers Coll., La Crosse, Wis. 

Apxisson, Prof. Vv. W., Ph.D. (Pennsylvania) Univ. of Arkansas, Fayetteville, Ark. 236 
Buchanan St. 

Apter, Asst. Prof. Cuarre F., Ph.D. (New York Univ.) New York Univ., New York, 
N.Y. 189-21 Tioga Drive, St. Albans, N.Y. 

Agarp, Prof. H. L., Ph.D.(Yale) Williams Coll., Williamstown, Mass. Box 49 

AaneEw, Prof. R. Ph.D. (Cornell) Cornell Univ., Ithaca, N.Y. 112 White Hall 

v., Ph.D. (Helsingfors) Univ. of Helsingfors, Helsingfors, Finland. Munks- 
nds, Finlan 

ArrcHison, Bratrice, Ph.D.(Johns Hopkins) Statistical analyst, Interstate Commerce 
Commission, Washington, D.C. 1929 S Street N.W., Washington 9. 

Aupert, Prof. A. A., Ph.D. (Chicago) Univ. of Chicago, Chicago 37, T Dept. of Math. 

ALBERT, Prof. G. E., Ph.D. (Wisconsin) Ohio State Univ., Columbus 10, Ohio. Uni- 
versit 

Anne, Brot O. W., Ph.D.(Washington) Univ. of Redlands, Redlands, Calif. 629 Buena 

ista 

ALBERTI, Furto. B. . peionae) Instr., Illinois Inst. of Tech., Chicago, Ill. 1806 S. Sizth 
Ave., Maywood, I 

ALEXANDER, sso. C. Ph; Inst. of Tech.) Head of Dept., Occidental Coll., 
Los Angeles 41, Calif. Dept. of Math 

ALEXANDER, Prof. J. W., Ph.D. (Princeton) Inst. for Advanced Study, Princeton, N.J. 
29 Cleveland Lane 

Aurieri, F. A. Private, Coast Artiller 

ALFRED DE Manrig, Sister, A.B. (Our Sale of the Elms) Teacher, Annhurst Coll., Putnam, 
Conn. Route 

Au.EN, Prof. E. B., Ph.D. (Rensselaer) Head of Dept., Math. and Astr., Rensselaer Poly. 
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Boreman, Asst. Prof. W. M., Jr., Ph.D. (Chicago) Wayne Univ., Detroit 1, Mich. 

Bororskxy, Asst. Prof. SAMUEL, Ph.D.(Columbia) Brooklyn Coll., Brooklyn, N.Y. 1st Lt., 
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Amherst, Mass. 69 S. Pleasant St. 
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Brigat, Asst. Prof. H. F., A.B. (Lake Forest) Denison Univ., Granville, Ohio. 222 Pearl St. 
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Brown, Asst. Prof. E. C., A.M.(Maine) Worcester Poly. Inst., Worcester, Mass. 51 Graf- 
ton St., Shrewsbury, Mass. 
Brown, H. K,, ig D. (Michigan) Instr., Rensselaer Poly. Inst., Troy, N.Y. 703 Grand St. 
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Brown, Asso. Prof. Myrtis C., A.M.(Texas) North Texas State Teachers Coll., Denton, 
Tex. 1415 W. Oak St. 
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Bryan, Asso. Prof. N. R., Ph.D. (Columbia) Univ. of Maine, Orono, Me. 4 Universit Place 
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Burt, Mary M.(Mrs. L. N.), A.M. (Wisconsin) 800-24th Ave. N., St. Petersburg, Fla. 
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Carrns, Prof. W. D., Ph.D. (Gottingen) Emeritus, Oberlin Coll., Oberlin, Ohio. Teaching in 
war ae rogram, Univ. of New Mexico, Albuquerque, N.M. 2115 E. Coal Ave., Albu- 
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Camp, Prof. C. C., Ph.D. (Cornell) Univ. of Nebraska, Lincoln, Nebr. Dept. of Math. 
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CampBELL, Asso. Prof. W. B., A.M. (Cornell) Engg., Pennsylvania Military Coll., Chester, 
Pa. 6848 St., Philadelphia, Pa. 
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Prof. V. B., C.E. Ohio State Univ., Columbus, Ohio. 403 E. Oak- 
and Ave. 
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Cava.ut, 8S. F., D.Sc. (Royal Inst. Industrial, Milan) Research Engr., Philco Corp., Phila- 
delphia, Pa. 271 S. 58th St. 
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Coz, Asst. Prof. C. J., Ph.D.(Harvard) Univ. of Michigan, Ann Arbor, Mich. 2022 Hill St. 

Corrin, Prof. L. M., A.M.(Michigan) Coe Coll., Cedar Rapids, Iowa. 1027 Second Ave. 

Couen, Prof. ABRAHAM, Ph.D.(Johns Hopkins) Emeritus, Johns Hopkins Univ., Balti- 
more 18, Md. Teaching in war training program, Johns Hopkins Univ. 

Couen, A. C., Jr., Ph.D. (Michigan) Chief, Quality Control, Picatinny Arsenal, Dover, N.J. 

Prof. L. W., Ph.D. (Michigan) Univ. of Kentucky, Lexington, Ky. Visiting lecturer, 
Univ. of Wisconsin, Madison, Wis. Dept. of Math. 

Couen, Asso. Prof. Teresa, Ph.D.(Johns Hopkins) Pennsylvania State Coll., State Col- 
lege, Pa. 315 S. Atherton St. 

Coxer, R. L., A.M.(Alabama) Instr., Physics, Mississippi State Coll., State College, Miss. 
206 E. Wood St., Starkville, Miss. 

Coxz, Nancy, Ph.D. (Radcliffe) Instr., Sweet Briar Coll., Sweet Briar, Va. Visiting Asst. 
Prof., Kenyon Coll., Gambier, Ohio 

R. H., Ph.D. (Wisconsin) Instr., Univ. of Western Ontario, London, Ont., Can. 

CoLEMAN, Asst. Prof. E. P., M.S.(Iowa) Univ. of Omaha, Omaha, Nebr. Major, Coast 
Artillery et Instr., U.S. Military Acad., West Point, N.Y. Dept. of Math. 

Corman, Prof. J. B., Ph.D. (California) Univ. of Richmond, Richmond, Va. 

Ruts T., A.M.(Columbia) Instr., Bergen Jr. Coll., 1000 River Road, Teaneck, 


Coteman, W. B., A.M.(Lehigh; Harvard) 2nd Lt., Ground School, Aviation Cadet Center, 
San Antonio, Tex. 514 Roslyn Ave. 

Myrtisz, Ph.D. (Strasbourg) Chm. of Dept., Immaculate Heart Coll., Los Ange- 
les, Calif. 225 Thurston Ave., Los Angeles 24, Calif. : 

oe = a A.B.(Minnesota) Instr., Univ. of Minnesota, Minneapolis, Minn. 122 Fol- 
w a 


oa Prof. E. E., A.M.(Kansas) Fort Hays Kansas State Coll., Hays, Kans. 408 W. 15th 


Consenehaan. W. J., A.M.(Colby) Instr., Northeastern Univ., 360 Huntington Ave., Bos- 
on, Mass 


LovuIsE M., M.S.(Brown) Lecturer, Barnard Coll., 607 West 119 St., New York, 


Comrort, E. G. H., Ph.D.(Brown) Instr., Univ. of Arkansas, Fayetteville, Ark. Major, 
Air Corps. 812 Prairie Ave., Wilmette, Ill. 
Comstock, Prof. C. E., Sec.D(Knox) Emeritus, Bradley Poly. Inst., Peoria, Ill. 203 Fre- 
donia Ave., Peoria 6, Ill. 4 
Conapon, Prof. A. R., Ph.D.(Columbia) Secondary Educ., Univ. of Nebraska, Lincoln, 
Nebr. Station A 
aa gy H., Jr., A.M.(Harvard) Lt., Army Air Force. 560 W. Webster Ave., Muskegon, 
tch. 
Conxwriaut, Asso. Prof. N. B., Ph.D. (Illinois) Univ. of Iowa, Iowa City, Iowa. 209-B 
Physics Bldg. 
ConstaBLE, Mary Lovuisn, A.M.(Pennsylvania) Teacher, Philadelphia High School for 
Girls, Philadelphia, Pa. The Whittier, 140 N. 15th St., Philadelphia 2, Pa. 
Ph.D. (Princeton) Master in Math., St. Paul’s School, Concord, N.H. 307 
asant St. 
ConweE LL, Prof. H. H., Ph.D. (Wisconsin) Dean, Beloit Coll., Beloit, Wis. 1621 Emerson St. 
Cook, Asso. Prof. A. J., Ph.D.(Chicago) Univ. of Alberta, Edmonton, Alta., Can. 
Rosse Margaret, M.S.(Notre Dame) Prof., Loretto Heights Coll., Loretto, 


olo. 

Cooks, Asst. Prof. J. V., Ph.D.(Peabody) North Texas State Teachers Coll., Denton, Tex. 
1st Lt., Atr Corps. 3515 Lee St., Greenville, Tex. 

Cootey, Asso. Prof. H. R., Ph.D.(New York Univ.) New York Univ., 100 Washington Sq. 
E., New York, N.Y. Visiting Prof., Navigation, Drew Univ., Madison, N.J. 

Cootey, Prof. J. A., Ph.D. (Illinois) _Head of Dept., Univ. of Tennessee, Knoxville, Tenn. 

Cooutpeg8, Prof. J. L., Ph.D. (Bonn), LL.D. (Harvard) Emeritus, Harvard Univ., Cambridge, 
Mass. 27 Fayerweather St. 

Cooprr, Ciara M., A.M. (Pennsylvania State) Head of Dept., St. Vincent’s Coll., Shreve- 


port, La. 

Coorrr, Evizasetu M., Ph.D. (Illinois) Chm. of Dept., Hunter Coll. High School, New 
York, N.Y. 201 East 71 St. 

Copr, Prof. T. F., Ph.D. (Chicago) Chm. of Dept., Queens Coll., Flushing, N.Y. 33-69 
167th St. 

CopE.anp, Prof. A. H., Ph.D.(Harvard) Univ. of Michigan, Ann Arbor, Mich. 


CopE.anD, Prof. Lpnniz P., Ph.D.(Pennsylvania) Wellesley Coll., Wellesley, Mass. 14 
Waban St. 
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Copp, P. T., A.M. (Ohio State) Industrial Engr., Carnegie Illinois Steel Works, Gary, Ind. 
Bor 64, Porter, Ind. 

Corstn, Prof. C. E., A.M.(Northwestern) Coll. of the Pacific, Stockton, Calif. 

W. A., Ph.D. (Peabody) Put., U.S. Army. 3830 Clermont Drive, New Orleans 17, 


Contss, J. J., Ph.D. (Michigan) Chm. of Dept., De Paul Univ., 64 East Lake St., Chicago, 


Cong Ph.D. (Fordham) Dean and Prof., Coll. of Mount St. Joseph, Mount 
it. Joseph, Ohio 
Corrat y ALEMAN, J. I., Ing.de Mines. Dir. de Montes y Mines, Republic of Cuba, Havana, 
Cuba. Calzada esquina 13, Vedado 
Cossy, Byron, A.M.(Missouri) Owner, Teacher Placement Bureau, Columbia, Mo. One 
Ridgeley Road 
Coruran, Prof. J. C., Ph.D. (Cornell) Head of Dept. of Chem., State Teachers Coll., Du- 
luth, Minn. 612 N. 19th Ave. E., Duluth 5, Minn. 
Couttsr, W. H., Licentiate of instruction(Peabody) Retired, Railway mail clerk, 134 N. 
Summit Ave., Decatur, Ill. 
Courant, Prof. Ricnarp, Ph.D. er ag a Chm. of Dept., New York Univ., New York, 
N.Y. 142 Calton Road, New Rochelle, N.Y. 
Court, Prof. N. A., D.Sc. err Belgium) Univ. of Oklahoma, Norman, Okla. 
Cowan, R. W., Ph.D. (California) Instr., Univ. of Alabama, University, Ala. 1409 Tenth St., 
Tuscaloosa, Ala. 
Cow ss, Prof. W. H. H., A.M.(Columbia) Head of Dept., Pratt Inst., Brooklyn, N.Y. 
Director, A.S.T. Program 
Cox, Asst. Prof. H. M., A.M.(Duke) Dir., Bureau of Instructional Research, Univ. of Ne- 
braska, Lincoln 8, Nebr. B-3 Admin. Bldg. 
Cox, P. C., A.M.(New Mexico) 2nd Lt., Air Corps, Academic Dept., A.A.F.P.F.S.(P), Maz- 
well Field, Ala. 
Coxersr, Asso. Prof. H. 8. M., Ph.D.(Cambridge) Univ. of Toronto, Toronto, Ont., Can. 
24 Strathearn Blvd. 
Crart, PLummer, B.S. (Mississippi State) In Service 
Craia, Asso. Prof. A. T., Ph.D. (lowa) Univ. of Iowa, Iowa City, Iowa. 119 Physics Bldg. 
Craia, Prof. C. C., Ph.D.(Michigan) Univ. of Michigan, Ann Arbor, Mich. 3020 Angell Hall 
Prof. ., Ph.D. (Wisconsin) Math. and Astr., Univ. of Texas, Austin, Tex. 1816 
est 36 St. 
Crarn, K. W., M.S. (Iowa) Instr., Purdue Univ., West Lafayette, Ind. 238 Lincoln St. 
Cramer, Asst. Prof. G. F., Ph.D. (Missouri) Tulane Univ., New Orleans, La. Lt., U.S.N.R., 
3026 Porter St. N.W., Washington 8, D.C. 
Cramer, Pavt, A.M. (Illinois) Instr., Ely Jr, Coll., Ely, Minn. Jnstr., War training pro- 
gram, Denison Univ., Granville, Ohio. 129 N. Plum St., Granville, Ohio 
ihe C. M., Ph.D.(Washington) Univ. of Washington, Seattle, Wash. 
ept. 0, ath, 
Rurvs, A.M. (Ohio State) Ohio Wesleyan Univ., Delaware, Ohio. 269 
. William St. 
Crang, R. E., B.S.(Harvard) Amer. Tel. and Tel. Co., 195 Broadway, New York, N.Y. 120 
Early St., Morristown, N.J. 
Prof. A. R., Ph.D. (Géttingen) Univ. of Illinois, Urbana, Ill. 802 Pennsylvania 


ve. 

Rev. J. A., A.M. (Johns Hopkins) Prof., Physics, Villanova Coll., Villanova, 
‘a. 

ae Asst. Prof. W. S. H., A.M.(Minnesota) Mount Allison Univ., Sackville, N.B., 


an, 
Crispin, J. W., Jnr. Student, Univ. of Michigan, Ann Arbor, Mich. 1000 Hill St. 


CromweE.., J. W., Jr.. A.M.(Dartmouth) Certified Pub. Accountant, Washington, D.C. 
1816-13th St., N.W. 


Crow, E. L., Ph.D.(Wisconsin) Bur. of Ordnance, Navy Dept., Washington, D. C. 119 
Fifth St. N.E., Washington 2, D.C. 


ae. Prof. Umserto, Dr. in mat.(Rome) Mathl. physics, Univ. of Naples, Naples, 


y 
Crut1, Prof. H. E., Ph.D. (Illinois) Chm. of Dept., Math. and Astr., Park Coll., Parkville, 
Mo. Li.(j.g.), U.S.N.R 


Cutmer, Prof. ORPHA Ann, A.M. (Michigan) Head of Dept., State Teachers Coll., Florence, 
Ala. College Station 
Cummina, Prof. Forrest, A.M.(Georgia) Univ. of Georgia, Athens, Ga. Box 774 


Cunna, Prof. P. J. pa. Analysis, Faculty of Sci., Univ. of Lisbon, Lisbon, Portugal. Rua de 
S. Bento, Nr. 706 
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Cunninouay, A. B., Ph.D. (West Virginia) Instr., Pennsylvania State Coll., State College, 
Pa. ~ of Math. 
E., M.S.(Colorado) Kansas State Teachers Coll., Pittsburg, Kans. 406 
ams St. 
Currie, Asst. Prof. J. C., A.M.(Mississippi) Northeast Jr. Coll. of L.S.U., Monroe, La. 
Cane Asst. Prof. A. E., Ph.D.(Harvard) U.S. Naval Acad., Annapolis, Md. Dept. of { 


ath. 
Curry, Prof. H. B., Ph.D. (Géttingen) Pennsylvania State Coll., State College, Pa. Ap- 
plied Physics Lab., 8621 Georgia Ave., Silver Spring, Md. 
Curtis, Prof. H. B., Ph.D. (Cornell) Lake Forest Coll., Lake Forest, Ill. 11 College Campus 
Curtiss, Prof. D. R., Ph.D.(Harvard) Emeritus, Northwestern Univ., Evanston, IIl. 
Curtiss, Asst. Prof. J. H., Ph.D.(Harvard) Cornell Univ., Ithaca, N.Y. Lt. (j.g.), U.S.N.R., 
Bureau of Ships, Washington, D.C. 
Cutter, Asst. Prof. E. H., Ph.D.(Harvard) Lehigh Univ., Bethlehem, Pa. 
A.M. (Missouri) Teacher, Westport High School, Kansas City 4, Mo. 406 
43rd St. 


DapovriaNn, Prof. H. M., Ph.D.(Yale) Math. and Nat. Philos., Trinity Coll., Hartford, 
Conn. 125 Vernon St. i. 
Daa, R. D. Stock Broker, retired, London, England ia 
DamsgarD, Asst. Prof. L. C., A.B.(Union Coll., Nebr.) Math. and Astr., Pasadena Jr. 
Coll., Pasadena, Calif. 2000 Loma Vista St., Pasadena 7, Calif. } 
Dancer, Prof. Wayng, Ph.D.(Michigan) Univ. of Toledo, Toledo, Ohio. 2233 Dundas Road 
Dancey, Prof. L.S., A.M. (Illinois) Carroll Coll., Waukesha, Wis. 125 N. Charles St. 
a Asst. Prof. Marran E., A.M. (Iowa State) Iowa State Coll., Ames, Iowa. Dept. of 
ath. 
Dansky, J. M., Jr., A.B.(U.C.L.A.) Seaman, First Class, U.S.N.R. 
Danz1, Rev. ArtHurR, A.M.(Columbia) Prof., St. John’s Univ., Collegeville, Minn. 
— J. H., A.M.(Minnesota) 1st Lt., Army Air Forces. 622 W. Princeton St., Orlando, 


a. 

Dappert, J. W., C.E. (Valparaiso Univ.) Civil Engineer, Taylorville, Ill. 505 Gandy Ave. 

D’Arco, Paut, B.S.(Chicago) Instr., De Paul Univ., Chicago, Ill. 1116 W. Polk St. 

Darxow, Asso. Prof. Marguerite D., Ph.D.(Chicago) Hunter Coll., 695 Park Ave., New 
York, N.Y. 16 East 82 St., New York 28, N.Y. E 

Darravau, J. E., A.M.(Brooklyn) Clerk, Consolidated Edison Co., 4 Irving Pl., New York, 
N.Y. 2nd Lt., Army Air Forces. 2917 Glenwood Road, Brooklyn, N.Y. 

D’Arri, A. J., C.E. (Brooklyn Poly. Inst.) Civil Engr., Dept. of Public Works, New York, 
N.Y. 1821 Madison Pl., Brooklyn, N.Y. 

Davauerrty, Asst. Prof. R. D., M.S.(Ilowa) Kansas State Coll., Manhattan, Kans. 

Davm, J. A., Ph.D.(Nebraska) Instr., A. and M. Coll. of Texas, College Station, Tex. 1st 
Lt., A.U.S., Signal Corps. 337 Sylvania Ave., Avon-by-the-Sea, N.J. 

Daus, Prof. P. H., Ph.D. (California) Univ. of California at Los Angeles, Los Angeles 24, 


Calif. 

wns A. W., Ph.D. (Iowa State) Instr., Theoret. and Appl. Mech., Iowa State Coll., Ames, 
owa 

Davis, Prof. D. R., Ph.D.(Chicago) State Teachers Coll., Montclair, N.J. 

Davis, Asso. Prof. H. A., Ph.D. (Cornell) West Virginia Univ., Morgantown, W. Va. 307 
Duquesne Ave. 

Davis, Dean J. B., M.S.(Northwestern) Itasca Jr. Coll., Coleraine, Minn. ; 

Davis, J. E., A.M.(Ohio State) Asso., Pharmacy, Univ. of Illinois, 808 S. Wood St., Chi- 


cago 7, Ill. 

J. E., A.M. (Wisconsin) Drexel Inst. of Tech., 32nd and Chestnut St., Philadel- 
phia, Pa. 

Davis, Margaret R., Ed.D.(Columbia) Instr., Math. and Sci., Greenbrier Coll., Lewis- 


burg, W. Va. 
Asst. Prof. U. P., A.M. (Florida) Univ. of Florida, Gainesville, Fla. 1635 W. Mechanic 


Prof. W. M., Ph.D. (Chicago) Cornell Coll., Mount Vernon, Iowa. 603 N. Sixth 
t 


Davison, Asso. Prof. Racnet, A.M. (Oberlin) Houghton Coll., Houghton, N.Y. Box 156 

Dean, Auice C., A.M.(Rice) Fellow in Math., Acting Librarian, Rice Inst., Houston, Tex. 
Library, P.O. Box 1892 

DEARBORN, Prof. D.C., Ph.D.(Duke) Registrar, Catawba Coll., Salisbury, N.C. 

DecuErD, Asst. Prof. Mary E., A.M.(Texas) Univ. of Texas, Austin, Tex. 2313 Nueces St. 

DeCicco, Asst. Prof. Jon, Ph.D.(Columbia) [Illinois Inst. of Tech., 3300 Federal St., 
Chicago, Ill. 6340 Blackstone Ave. 

Deck, Prof. L. J., A.M.(Pennsylvania) Muhlenberg Coll., Allentown, Pa. 


an 
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Decker, Prof. F. F., Ph.D. (Syracuse) Syracuse Univ., Syracuse, N.Y. 312 Marshall St. 

Rev. L. A. V., Ph.D. (Catholic Univ.) Prof., St. Norbert Coll., West DePere, 
Wis. St. Norbert Abbey 

water iy Prof. E. E., M.S.(Chicago) Emeritus, Univ. of Oregon, Eugene, Ore. 929 Hilyard 


t. 

Deperick, L.S., Ph.D.(Harvard) Principal mathematician, Ballistic Research Lab., Aber- 
deen Proving Ground, Md. 

DE LA GARZA, ELEUTERIO. Box 304, Brownsville, Tex. 

De La (SEILER), Brother Louis, Ph.D. (Catholic Univ.) Prof., Dean of Studies, St. 
Mary’s Coll., Winona, Minn. 

Demina, Prof. R. M., M.S. (lowa State) Registrar, Upper Iowa Univ., Fayette, lowa 

DeMoss, M. L., M.S. (Kansas St. T. C., Pittsburg) Instr., General Motors Inst., Flint, 
Mich. Ensign, U.S.N.R., 38 Foxholm, New Dorp, Staten Island 6, N.Y. 

Denbow, Asst. Prof. Cart, Ph.D.(Chicago) Ohio Univ., Athens, Ohio. Lt (j.g.), U.S.N.R. 

Dennis, Asst. Prof. F. L., Ph.D. (Illinois) Ursinus Coll., Collegeville, Pa. 

DENNIsON, C. H., B.S. (Mass. Inst. of Tech.) Chemist, Archer Rubber Co., Milford, Mass. 
183 Ne orfolk St., Wollaston, Mass. 

Denton, W. W., Ph.D. (Illinois) Dean, Great Lakes Coll., Detroit 3, Mich. 4211 Third 
Ave., Detroit 1, Mich. 

Dramonp, A. H., Ph.D. (California) Lt., U.S. Army 

Dickinson, F., M.S. (Catholic Univ.) Teacher, John McDonogh High School, 
New Orleans, La. 810 Louisa St., New Orleans 17, La. 

Dickson, Prof. L. E., Ph.D.(Chicago) Emeritus, Univ. of Chicago, Chicago, Ill. Honorary 
Life Member 

DituineuaM, Prof. ALEXANDER, A.M.(Harvard) U.S. Naval Acad., Annapolis, Md. 

Ditworts, Asst. Prof. R. P., Ph.D. (Calif. Inst. of Tech.) California Inst. of Tech., Pasa- 
dena, Calif. 204 Astrophysics Bldg. 

—. Prof. C. E., A.M. (Pennsylvania) U.S. Coast Guard Acad., New London, Conn. 

aptain 

DimspaLE, BERNARD, Ph.D.(Minnesota) In Service 

Dives, Prof. L. L., Ph.D. (Chicago) Head of Dept., Carnegie Inst. of Tech., Pittsburgh, Pa. 

Fiora, A.M. (Michigan) Instr., Univ. of South Carolina, Columbia, Dept. of 


ath. 

Drx, Prof. L. E., B.S. (Tufts) Norwich Univ., Northfield, Vt. 5 Spring St. 

Dossin, Sister Marioua, A.M.(Wisconsin) Prof., Rosary Coll., River Forest, Ill. 

DoBE LL, Prof. H. A., Ph.D. (Cornell) New York State Coll. for Teachers, Albany, N.Y. 10 
Herber Ave., Elsmere, N.Y. : 

Dosson, W. P., M.A.(Toronto) Dir. of Research, Hydro Electric Power Commission of 
Ontario, 620 University Ave., Toronto 2, Ont., Can. 

Hinary, A.M. (St. John’s Univ., Minn.) Head of Dept., St. Gregory’s Coll., 
Shawnee, Okla. 

DorrmMann, Asst. Prof. F. W., Ph.D.(Vienna) Physics, New York Univ., University 
Heights, New York, N.Y. 

Donatpson, J. D., A.M. (Pittsburgh) Teacher, High School, West Newton, Pa.; Lecturer, 
Univ. of Pittsburgh, Pittsburgh, Pa. 1030 Milton Ave., Regent Sq., Swissvale, Pa. 

Doncuian, P. S., A.B. (Yale) Vice-Pres. and Treas., Samuel Donchian Rug Co., Hartford, 
Conn. 86 Gillett St. 

Donen, Prof. R. D., Ph.D. (Illinois) Head of Dept., Alabama Poly. Inst., Auburn, Ala. 477 
E. Samford Ave. 

Dorrog, Asst. Prof. J. L., Ph.D. (Texas) Louisiana State Univ., University Sta., Baton 
Rouge, La. Dept. ath. : 

Deas. Asst. Prof. H. L., Ph.D.(Yale) Washington and Jefferson Coll., Washington, Pa. 


seen “Asst. Prof. B. F., A.M.(Indiana) Univ. of Florida, Gainesville, Fla. 106 Peabody 
9. 
Durga Peel. J. E., A.M. (Illinois) Math. and Physics, Indiana Central Coll., Indianapo- 


Ind. 
waars, Lucy T., A.M.(Kansas) Instr., Univ. of Kansas, Lawrence, Kans. 1108 Ohio 
t. 


Dova.as, Asst. Prof. Jessz, Ph.D.(Columbia) Brooklyn Coll., Brooklyn, N.Y. 878 West 
End Ave., New York, N.Y. 
Dovatass, Prof. R. D., Ph.D. (Mass. Inst. of Tech.) Massachusetts Inst. of Tech., Cam- 
bridge, Mass. 18 Oak Ave., Belmont, Mass. 
Dova.ass, Prof. R. L., A.M.(J. C. Smith Univ.) Johnson C. Smith Univ., Charlotte, N.C, 
tala os . A. Asst. director of traffic, North Carolina Utilities Com., Raleigh, N.C. 212 
ay 
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Downina, Prof. H. H., Ph.D.(Chicago) Math. and Astr., Univ. of Kentucky, Lexington, 
Ky. 138 State St. , Lexington 36, Ky. 

D. (West Virginia) Analyst, Engineering Dept., Fleetwings, Inc., Bris- 
tol, 

Doyiz, heal Prof. W. C., Ph.D. (St. Louis Univ.) Rockhurst Coll., Kansas City 4, Mo. 

Doy Rev. W. G., M. 8: (Catholic Univ.) In Service 

Draper, Prof. M., A.M. (Michigan) Taylor Univ., Upland, Ind. 

DreEsDEN, Prof. ARNOLD Ph.D. (Chicago) Swarthmore Coll., Swarthmore, Pa. 606 Elm Ave. 

DressEL, Asst. Prof. F. G., P Ph.D.(Duke) Duke Univ., Durham, N.C. 309 Francis St. 

DRESSLER, B. B., A.M. (Illinois) Instr., Alabama Poly. Inst., Auburn, Ala. Box 206 

Drew, Asst. Prof. J. W., M. (Cornell) Virginia Union Univ., Richmond, Va. 

DrIBIN, M., Sy Technical Sergeant, Signal Corps, 3121-16th St. N.W., 
Was hington, D 

amen . D., A.M. (Nebraska) Registrar, Instr., Math. and Sci., Hesston Coll., Hesston, 


Kan 

Duss, Prof. Ph.D. (Gregorian Univ., Rome) Ottawa Univ., Ottawa, Ont., Can. 

DUERKSEN, J. A., A.B. (Bethel) Mathematician, U.S. Coast and Geodetic Survey, Wash- 
ington 18, D.C. 3134 Monroe St. N.E 

Durrner, R. T., G.E. (Colorado School of Mines) Ensign, U.S.N.R., 2801 E. Colfax Ave., 
Denver 6, Colo. 

Duncan, D. Cc, Ph.D. (California) Instr., Los Angeles City Coll., 851 N. Vermont Ave., 
Los Angeles, Calif. 

Dunrorp, Prof. Netson, Ph.D.(Brown) Yale Univ., New Haven, Conn. 374 Fountain St. 

DUNKEL, Prof. Orto, Ph.D.(Harvard) Emeritus, Wash ington Univ., St. Louis, Mo. 

Dontar, past, Pret; T., A.M. (Pennsylvania State) Pennsylvania State Coll., State Col- 
ege, Pa. Lt 

Dun ap, P. R., A.B. Univ.) Kalkaska, Mich. 

DuPasquiEr, Prof. L. G. ., Ph.D. (Zurich) Univ. of Neuch&tel, Neuchatel, Switzerland 

Duralrrasan, N. Exec. Engr., Mylapore, Madras, India. 33 C Elliots Roa 

J wast C., A.M. (Pennsylvania) Instr., Vassar Coll., N.Y. One La- 

range A 

DURELL, Ph.D. (Princeton) Emeritus of Dept., Lawrenceville School, 
Lawrenceville, N.J. Belleplain, Woodbine R.F. D., N 

— pee: Prof. W. L., Jr., Ph.D. (Chicago) Tulane Dhiv., New Orleans 15, La. Dept. of 

at 

Durres, W.H., A.M.(Harvard) Instr., Yale Univ., New Haven, Conn. 327 Harkness Hall 

Durree, Prof. W. H., Ph.D. (Cornell) Dean, Hobart Coll., Geneva, N.Y. 

Dunuay, BR Las 8: (Trinity Coll.) President, Southern Sem. and Jr. Coll., Buena Vista, 


DustueimeER, Asso. Prof. O. L., Ph.D.(Michigan) John Carroll Univ., University Heights, 
Cleveland 18, Ohio 


siete 5 Prof. E. P. R., A.M.(Harvard) Univ. of Oklahoma, Norman, Okla. 1505 Oklahoma 


ae ane Prof. P. §., Ph.D.(Michigan) Univ. of Michigan, Ann Arbor, Mich. 2509 
ames St 

Dwyer, Asso. gn a A., Ph.D.(Nebraska) Creighton Univ., Omaha, Nebr. 

Dys, Asst. Prof. L ., Ph. D.(Cornell) The Citadel, Charleston, S.C. 


Eaatg, E. L., A.B. vows | Head of Dept., Dayton Y.M.C.A. Coll., Dayton, Ohio. U.S.A. 
Air Corps. oe. Court O, Wheldon Park Homes, Springfield, Ohio 

EarHaRktT, ee A.M. (Wisconsin) Lenox Coll., Hopkinton, Iowa 

awe » Ph. D.(Minnesota) Municipal Univ. of Omaha, Omaha, Nebr. 528 S. 

r 

Eason, Prof. C. R., M.S.(Rutgers) Shaw Univ., Raleigh, N. C. 705 S. Blount St. 

Eastuam, J. N. Ph.D. (Catholic Univ.) Head of Dept., Nazareth Coll., Rochester, N.Y. 
74 Eastland Ave., Rochester 7, N.Y. 

Eaves, Asso. Prof. E. D., PhiD. (Texas) Univ. of Tennessee, Knoxville, Tenn. University Sta. 

Eseruart, Prof. Pav, Ph.D. (Brown) Head of Dept., Math. and Engg., Washburn Univ., 
Topeka, Kans. — Lane St. 

Epineton, Prof. W. E., Ph.D. (Illinois) Head of Dept., Math. and Astr., DePauw Univ., 
Greencastle, BE. Franklin St. 

Epison, T. M., B.S. (Mass. Inst. of Tech.) Pres., Calibron Products, Inc., 51 Lakeside 
Ave., West en N.J. 

EpMonson, Prof. Nat, ‘Ir., ang D.(Rice) A. and M. Coll. of Texas, College Station, Tex. 
Box 121 Faculty Ezchang 


Epwarp JosEpH, Sister, A. M, M.S.(Notre Dame) Instr., St. Mary’s Coll., Notre Dame, 
Holy Cross, Ind. 
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Epwarps, Prof. P. D. > > (Indiana) Ball State Teachers Coll., Muncie, Ind. 
Eaaesrs, Asst. Prof. H. C ., Ph.D.(Michigan) Univ. of Minnesota, Minneapolis, Minn. 
2100-31st Ave. S. 
Saas, oO. * Postal clerk, U. S. Railway Mail Service, Philadelphia, Pa. 1916 Forest Ave., 
orton, 
EIcHERT H. P. “A.B. (New York Univ.) Engr., U.S. Coast and Geodetic Survey. 930 East 
$1 St., Brooklyn, N.Y. 
yd Prof. Maracaret C. (Mrs. R. B.), A.M.(Wisconsin) State Teachers Coll., River 
Falls, Wis. 308 S. Second St. 
Tague! Prof. J. A., Ph.D. (Johns Hopkins) Emeritus, West Virginia Univ., Morgantown, 


cap Cancurn, A. A. - (Columbia) Instr., Hunter Coll., New York, N.Y. 257 West 86 St., 

ew Yor 

E1senuart, Prof. L Ph.D.(Johns Hopkins) Dean of Grad. School, Princeton Univ., 
Princeton, N.J. 78 St. 

Exman, Prof. W. E., A.M.(South Dakota) Math. and Astr., Univ. of South Dakota, Ver- 
mnillion, 8.D. 104 S. Yale St. 

a. a Prof. J. D., A.M.(Princeton) Math. and Physics, Lynchburg Coll., Lynch- 
urg, 

Prof. Ph.D. (Cornell) Duke Univ., Durham, N.C. Box 533 

ELLIS, pd R., M.S. (New Mexico) Teacher, Booker T. Washington High School, Tulsa, 
Okla. 1110 E. Pine "st. Tulsa 6, Okla. 

Exston, J. 8., A.B. (Cornell) Asst. "Actuary, Travelers Ins. Co., Hartford, Conn. 

Emmons, Prof. C. W , A.M. (Illinois) Registrar, Simpson Coll., "Indianola, Iowa 

Emmons, H. W., M. g., M.E. (Stevens) Instr., "Mech Engg., Grad. School of Engineering, 
Harvard Univ., Cambridge, Mass. Concord Road, Sudbury, Mass. 

creme Asso. Prof. H. T., Ph.D.(Yale) Yale Univ., New Haven, Conn. Lt. Comdr., 

S.N. R., Navy Dept., Washington, D.C. 406 N. Thomas St., Arlington, Va 

heute Prof. FEDERIGO. Univ. of Rome, Rome, Italy. Via Sardegna 50 

EpstTEINn, BENJAMIN, Ph.D. (Illinois) Mathematician, Frankford Arsenal, Philadelphia, Pa. 
8717 Perch po Philadelphia 36, Pa. 

Erickson, R. W., Ph.D.(Minnesota) Instr., Hibbing Jr. Coll., Hibbing, Minn. Lt., U.S. 
Army, A.G. D. 13%6 Fourth Ave. S., Minnea olis, Minn. 

Erikson, Asso. Prof. C. M., Ph.D. (Michigan Michigan State Normal Coll., Ypsilanti, 
Mich. 101 Wallace Blvd. 

ERKILETIAN, D. H., A.M. ‘yea Instr., Univ. of Missouri, School of Mines and Met., 
Rolla, Mo. 202 W. 18t 

ERNsBERGER, Iva B., A.M.(Nebraska) Instr., Fullerton Jr. Coll., Fullerton, Calif. 

Eroxan, Istam, M. G.E. (Corneli) In Service 

ERRERA, Prof. Autrrep. L’Univ. libre de Bruxelles, Belgium. 1039 Chausée de Waterloo, 
Uccle 3, Belgium 

Erwin, Grace, A.B.(Nebraska) Gilead, Nebr. 

Erwin, M. . Teacher, Industrial Arts Dept., High School, Reynolds, Ind. 

Esposito, J. P., Ed.M. (De Paul) Teacher, Crane Tech. High School, Chicago, Ill. 1640 N. 
Parkside Ave., Chicago 39, Ill. 

Esty, Prof. T. C., A.M. (Amherst) Emeritus, Amherst Coll., Amherst, Mass. Spofford, N.H. 

Ertinesr, W. J., B.S. in M.E. (Lewis Inst.) Designing Engr., Edison Genl. Elec. Appliance 
Co., 5600 W. Taylor St., Chicago, Il 

Errinagr, Prof. H. J., Ph. D. (Harvard) Univ. of Texas, Austin, Tex. 3110 Harris Park 


iow Prof. 2 Ne Ph.D.(Harvard) Head of Dept., Univ. of California, Berkeley 4, Calif. 

ept. at 

Brave, G G. A.B.(Harvard) Retired. 16 Beverly Road, Swampscott, Mas 

Evans, Prof. ‘i. B., Ph.D. (Pennsylvania) Emeritus, Univ. of Pannivente Philadelphia, 
Pa. 88 M erbrook Lane, Merion Station, Pa 

Evans, Prof. H. P., Ph.D. (Wisconsin) Univ. of Wisconsin, Madison, Wis. North Hall 

Everett, E. E., B.S. (Brigham Young Univ.) Instr., Dixie Jr. Coll., St. George, Utah 

Everett, Prof. H.S., Ph.D.(Chicago) Extension Prof., Univ. of Chicago, Chicago 37, III. 

Everett, J. Pi, Fi D. (Columbia) Chm. of Dept., Western Michigan Coll., Kalamazoo, 
Mich. 907 W. South S St. 

Everett, Asso. Prof. J. R., A.M.(Wisconsin) Colorado School of Mines, Golden, Colo. 1700 
Washington St. 

a Asst. Prof. H. W., A.M.(Harvard) Syracuse Univ., Syracuse, N.Y. 833 University 


ve. 
Ewing, Asst. Prof. G. M., Ph.D.(Missouri) Univ. of Missouri, Columbia, Mo. 213 Engi- 
neering Bldg. 
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Fagerstrom, Asst. Prof. W. H., Ph.D.(Columbia) Coll. of the City of New York, Convent 
Ave. and 139 St., New York 31, N.Y. 706 Riverside Drive 

Farr, A.M.(Peabody) Morehead State Teachers Coll., Morehead, Ky. 
468 Second St. 

Fauvey, Frances E., A.M. (Southern Methodist) Head of Dept., Ward-Belmont Jr. Coll., 
Nashville, Tenn. 

FarneE.., A. B., M.S. (Louisiana State) 1st Lt., C.A.C., Insir., U.S. Military Acad., West 
Point, N.Y. Dept. of Math. i 

Fattu, Nicuoxas, Ph.D.(Minnesota) Instr., Research statistician, Univ. of Minnesota, 
Minneapolis, Minn. 303 Eddy Hall 

Fau.xner, F. D., M.S. (Kansas State Coll.) Instr., Univ. of Michigan, Ann Arbor, Mich. 
Dept. of Math. 

Fay, E. A., A.M.(Harvard) Address unknown 

Feperico, P. J., A.M.(George Washington) Principal Examiner, U.S. Patent Office, 
Washington, D.C. 3634 Jocelyn St. N.W. 

FreemsteEr, Prof. H.C., A.M.(Nebraska) Math. and Astr., York Coll., York, Nebr. 

Feur, Asso. Prof. H. F., Ph.D.(Columbia) State Teachers Coll., Upper Montclair, N.J. 
544 Highland Ave. 

Fexp, J. M., Ph.D.(Columbia) Instr., Queens Coll., Flushing, N.Y. 

Fevper, Virernia I., M.S.(Tulane) Asst. Instr., Radio Mechanics, Truax Field, Madison, 
Wis. R.F.D. 1, Magnolia, Miss. 

Fe.taes, Epna M., A.M.(Wisconsin) Chm. of Dept., Woodrow Wilson Jr. Coll., Chicago, 
Ill. 2652 E. 76th St. 

weearere 5 hol E., A.M.(Missouri) Instr., Univ. of Missouri, Columbia, Mo. 211 S. Glen- 
wood Ave. 

Ferry, Pres. F. C., Ph.D.(Clark) Emeritus, Hamilton Coll., Clinton, N.Y. 324 Hart St., 
New Britain, Conn. 

Ferrerer, Rev. R. A., M.S.(Catholic Univ.) Instr., St. Francis Seminary, St. Francis, 
Wis. 3257 S. Lake Drive 

Ficken, Prof. F. A., Ph.D. (Princeton) Univ. of Tennessee, Knoxville, Tenn. 

Frievp, Prof. FLoyp, A.M.(Harvard) Dean of Men, Georgia School of Tech., Atlanta, Ga. 


2865 Tupelo Drive 
Fiexp, Prof. Perpr, Ph.D.(Cornell) Univ. of Michigan, Ann Arbor, Mich. 904 Olivia Ave. 


Fiexp, S. E., A.M.(Michigan) Head of Dept., Wright High School, Ironwood, Mich. 636 E. 
Cloverland Drive 


ning W. L., A.M. (Indiana) Louisville Municipal Coll., Louisville, Ky. 2239 

esinu 

Finan, Asso. Prof. E. J., Ph.D. (Ohio State) Catholic Univ. of America, Washington, D.C. 
604 Girard St. N.E. 

Fincg, J. V., A.M.(Wisconsin) 2nd Lt., Air Corps; Insir., Inst. of Meteorology, Univ. of 
Chicago, Chicago 37, Ill. 6104 S. Woodlawn Ave. 

Finpuay, Prof. Witu1am, Ph.D.(Chicago) McMaster Univ., Hamilton, Ont., Can. 162 
Haddon N. 

N.J., A.M. (Pennsylvania) Instr., Purdue Univ., W. Lafayette, Ind. Dept. of Math. 

FinkEL, Prof. B. F., Ph.D.(Pennsylvania) Emeritus, Drury Coll., Springfield, Mo. 1227 
Clay Sit. Honorary Life Member 

Firestone, C. D., B.S.(New Mexico) Asst., Cornell Univ., Ithaca, N.Y. White Hall 

First, Dovatas. Shipwright, New York Navy Yard, Brooklyn, N.Y. 415 Avenue C 

eo a Prof. C. H., Ph.D.(lowa) Univ. of Michigan, Ann Arbor, Mich. Dept. of 

ath. 


Fiscuer, Asst. Prof. I. C., M.S.(Marquette) Engg., Exten. Div., Univ. of Minnesota, Min- 
neapolis, Minn. 4252 Columbus Ave, S. 
Fire, Prof. W. B., Ph.D. (Cornell) Emeritus, Columbia Univ., New York, N.Y. 


eae Prof. J. C., C.E.(Colorado) Colorado School of Mines, Golden, Colo. 1620 Ma- 
Pp 


Firzaerap, E. L., B.S. (California), A.B.(Gonzaga) Instr., Univ. of Santa Clara, Santa 
Clara, Calif. 


Firzpatrick, J. D., A.M. (Creighton) Supervisor of Cost Control, AllisChalmers Mfg. Co., 
West Allis, Wis. Lt., U.S.N.R. 2102 W. Wisconsin Ave., Milwaukee, Wis. 

Friaaa, Asst. Prof. Exrnor B., M.S. (Illinois) Illinois State Normal Univ., Normal, Ill. 29 
Payne Place 

Fianerry, Asst. Prof. W. C., A.B. (Georgetown) Georgetown Univ., Washington, D.C. 


FLanpers, Asso. Prof. D. A., Ph.D.(Pennsylvania) New York Univ., University Heights, 
New York, N.Y. 


he 


THE MATHEMATICAL ASSOCIATION OF AMERICA 25 
a. Prof. R. L., M.C.E. (Cornell) Civ. Eng., Oklahoma A. and M. Coll., Stillwater, 


Fuieck, Asst. Prof. M. W., M.S. (New Mexico) Biology, Eastern New Mexico Coll., Por- 
tales, N.M. 601 S. E. Main St. 

em" Asso. Prof. Epwarp, Ph. D. (New York Univ.) Brooklyn Coll., Bedford Ave. and 
Ave. H, New York, N.Y. 295 St. Johns Place 

Asst. Prof. ANNIE W., A.M. (California) Iowa State Coll., Ames, Iowa. 719 Doug- 
as 

FLEMING, A., D.Sc. (Cincinnati) Dir., Dept. of Terrestrial Carnegie Institu- 
tion of Washington, 5241 Broad Branch Road N.W., Washington 15, D.C. 

Fiexner, Asso. Prof. W. W., Ph.D. (Princeton) Cornell Univ., Ithaca, N. 'Y. White Hall 

Fiogsrap, Ipa, M.S. (Iowa State) Chm. of Dept., State Teachers Coll., Superior, Wis. 

Fioop, M. M., Ph.D.(Princeton) Merrill and Associates, 20 Nassau St., Princeton, 
N.J. Tech. a Ordnance Dept., U. S. Army 

Foarp, Prof. C. W., Ph.D. (Iowa) ath. and Tiocies, Youngstown Coll., Youngstown, Ohio. 
Syracuse Univ., “Smrecue, N.Y. 417 Maple St., Syracuse 10, N.Y. 

Fosss, Asst. Prof. M. P., A.M.(Harvard) Coll. of Wooster, Wooster, Ohio 

Focke, Prof. T. M., Ph. D. (Gottingen) Dean, Case School of Appl. Sci., Cleveland, Ohio 

Fou.ey, Asso. Prof. K. W., Ph.D. (Toronto) Wayne Univ., Detroit 2) Mich. 19230 Gains- 
borough St., 23, Mich. 

aay Prof. F. ,M. S.(Ohio Northern) Univ. of Pittsburgh, Pittsburgh, Pa. 1313 

acon Ave. 

Forp, CLARENCE, A.M. (Kentucky) Teacher, Boys High School, Louisville, Ky. 125 Can- 
non’s Lane, Louisville 6, Ky. 

Chm. of Dept., Illinois Inst. of Tech., 3300 Federal St., 

icago 

Forp, Prof. W. B., Ph.D. ee Emeritus, Univ. of Michigan, Ann Arbor, Mich. Hayt 
orners, Seneca Co. bs 

FormeMan, W.C., A.M. (Kansas) U.S.N.R. Route 4, Hannibal, Mo. 

ForMAN, WILLIAM, A.M. ee Coll.) Tutor, Brooklyn Coll. Evening Session, Brook- 
lyn, . Y. 1717 Carroll St 

Forray, M. J., A.B.(New York Univ.) Instr., Washington Square Coll., New York Univ., 
New York, N.Y. 1329 E. Seventh St., Brooklyn, N.Y. 

Forsyta, Prof. C. H., Ph.D. (Michigan) Dartmouth Coll., Hanover, N.H 

Fort, Prof. TOMLINSON, Ph.D. (Harvard) Dean, Grad. School, Lehigh Univ., Bethlehem, 


Pa. 

Foster, Prof. R . M., B.S. (Harvard) —_ of Dept., Poly. Inst. of Brooklyn, Brooklyn, 
N.Y. 122 E Dudley Ave., Westfield, N. 

J. FED. (Michigan) Gantral Michigan Coll. of Educ., Mt. Pleasant, 


Fox, Asso. Prof. A. H., Ph.D.(Yale) Union Coll., Schenectady, N.Y. 1101 Millington Road 

Frag, Prof. J. S., Ph.D. (Harvard) Head of Dept., Michigan State Coll., East Lansing, 
Mich. 222 W. "Saginaw St. 

Francis, 8. A., A.M. (California) Lecturer, Stanford Univ., Stanford University, Calif. 181 
Tris Way, ’Palo Alto, Calif. 

Frank, F. T., A.B.(Stanford) Ins. Broker, Parrott and Co., San Francisco, Calif. 708 Ash- 
bury St., "San 17, Calif. 

FRANKEL, E. T., Bs. N. Analyst, Federation of Social Agencies, 519 
Smithfield St., By 

FRANKENBUSH, BERTHA E., A. M. (Tulane) Teacher, High School, Retired, New Orleans, 
La. 5352 Coliseum St., ’New Orleans 16, La. 

FRANKLIN, Prof. Puiu, Ph.D. (Princeton) Massachusetts Inst. of Tech., Cambridge, 
Mass. 312 Pleasant St., Belmont, Mass. 

Frassr, W. A., Ph.D. (Iowa State) Physicist, in charge, Glass Research, Bausch and Lomb 
Optical Co., Rochester, N.Y. 7 

Freas, ELIZABETH, A.M. (Louisiana State) Asst., Louisiana State Univ., University Sta., 
Baton Rouge, La. Dept. of Math. 

Freese, Frances, A.M. (Southern Methodist), A.M.(Radcliffe) Instr., Cornell Coll., Mt. 
Vernon, Iowa 

Frick, Prof. C. H., Ph.D.(North Carolina) Mary Washington Coll., Fredericksburg, Va. 
Lt. (j.g.), U.S. N. R. One Reid Court, Fredericksburg, Va. 

Jr., Ph.D. (Columbia) Pennsylvania State Coll., State College, Pa. 706 

unset 

Fry, THornton C., Ph.D. (Wisconsin) Mathematical Research Dir., Bell Telephone Labs., 

463 West St., New York 14, N.Y. 
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ie: J., M.S. (Pennsylvania State) Asst. Physicist, Naval Research Lab., Washington, 


Fupae, HELEN G., Ph.D.(Pennsylvania) Teacher, Holmes Jr. High School, Philadelphia, 
Pa. Rosemont, Pa. 
snes Prof. Gorpon, Ph.D.(Michigan) Alabama Poly. Inst., Auburn, Ala. 346 Payne 


t. 
rma Grace A., A.B. (Fresno State Coll.) Head of Dept., Union High School, Madera, 


alif. 

Futter, Asso. Prof. K. G., A.M.(Nebraska) Teachers Coll. of Connecticut, New Britain, 
Conn. Capt., A.U.S., U.S. Military Acad., West Point, N.Y. Dept. of Math. 

Fuumer, Asso. Prof. H. K., A.M.(Columbia) Georgia School of Tech., Atlanta, Ga. 

a H. G., Ph.D.(Columbia) Instr., Phillips Exeter Acad., Exeter, N.H. Cilley 
Hal 

Furman, ALBERT, M.S.(New Hampshire) Capt., Inf. 221 N. Smith St., Aurora, Ill. 


Gasa, Prof. M. G., Ph.D.(Chicago) Univ. of Nebraska, Lincoln, Nebr. : 
GABRIELLE Manis, Sister, M.S.(Catholic Univ.) Instr., Dunbarton Coll., Washington, 
D.C. 2935 Upton St. N.W. 
GapskB, R. E., Ph.D.(Northwestern) Jn Service 
Gaag, Prof. W. H., M.A.(Univ. of B.C.) Univ. of British Columbia, Vancouver, B.C., 
Can. Dept. of Math. 
Gaaer, Asso. Prof. W. A., Ph.D.(Peabody) Univ. of Florida, Gainesville, Fla. Peabody 13 
Gangs, Prof. R. E., A.M.(Furman) Univ. of Richmond, Richmond, Va. 
tes nc Poy Prof. M. G., M.S.(Rutgers) Rutgers Univ., New Brunswick, N.J. 121 
agnolia St. 
Gaz, Prof. A. S., Ph.D.(Yale) Dean Emeritus of Phys. Sciences, Univ. of Rochester, 
Rochester, N.Y. 93 Bellevue Drive 
GARABEDIAN, Prof. C. A., Ph.D.(Harvard) Wheaton Coll., Norton, Mass. 
Garpner, R. W., A.M. (Boston Univ.), D.D.(Qlivet Coll.) Army Chaplain, 1st Lt., 38th 
Infantry Training Battalion, Camp Croft, S.C. 1339 Emerson Ave., Salt Lake City, Utah 
Garner, Asst. Prof. L. L., A.M.(North Carolina) Univ. of North Carolina, Chapel Hill, 
N.C. 207 North St. 
Garrett, E. T., A.B. (Cornell Coll.) In Service 
Garrett, Prof. J. A., A.M.(Peabody) Arkansas A. and M. Coll., Monticello, Ark. 
—— oo? W. H., A.M. (Illinois Coll.) Vice President, Baker Univ., Baldwin, Kans. 822 
ersey St. 
Garrison, Asst. Prof. L. M., A.M.(Missouri), Ed.M.(Peabody) Louisiana Poly. Inst., 
Ruston, La. Dept. of Math. 
Garvin, Sister Mary Cireopnas, Ph.D. (St. Louis Univ.) Head of Dept. of Sci., Notre 
Dame Coll., Cleveland 21, Ohio 
Gas R. E., Ph.D. (Michigan) Research Asso., Brown Univ., Providence, R.I. 15 Ever- 
ett Ave. 
Gass, Asso. Prof. C. B., A.M.(Nebraska) Nebraska Wesleyan Univ., Lincoln, Nebr. . 
Gatewoop, B. E., Ph.D.(Wisconsin) Stress Engr., McDonnell Aircraft Corp., St. Louis, 
Mo. 9038 McNulty Drive, St. Louts 21, Mo. 
Gauttt, Prof. A. E., M.S. ty ) Dean, Arts and Sci., Bradley Poly. Inst., Peoria, Ill. 
A.M.(Columbia) Univ. of Montreal, Montreal, P.Q., Can. 
ept. oO ath. 
Gaver, H. H., A.M.(Virginia) Headmaster, Black-Foxe Milit. Inst., 637 N. Wilcox Ave., 
Los Angeles, Calif. 
Gaver, Prof. W. H., A.B. (Randolph-Macon) Newberry Coll., Newberry, S.C. Box 345 
Gay, Prof. H. J., A.M. (Clark) orcester Poly. Inst., Worcester, Mass. 7 Belvidere Ave., 
Worcester 5, Mass. 
GaYLorpD, Asst. Prof. Leste J., M.S.(Chicago) Agnes Scott Coll., Decatur, Ga. 
Gruman, Prof. H. M., Ph.D.(Pennsylvania) Univ. of Buffalo, Buffalo 14, N.Y. 163 Win- 
spear Ave., Buffalo 15, N.Y. 


Gentry, Asst. Prof. F. C., Ph.D. (Illinois) Univ. of New Mexico, Albuquerque, N.M. 412 


N. Solano St. 
Gentzier, W. E., A.M. (Columbia) Bursar, Columbia Univ., New York 27, N.Y. 
me J. be Ph.D. (Chicago) Chm. of Dept., Wright Jr. Coll., Chicago, Ill. 4515 N. 
waare ve. 
Gere, B. H., Ph.D. (Mass. Inst. of Tech.) Lt., U.S.N.R., Instr., Postgrad. School, U.S. Naval 
cad., Annapolis, Md. 
GERGEN, Prof. J. J., Ph.D. (Rice) Duke Univ., Durham, N.C. Boz 4771 Duke Sta. 


Gerst, Rev. F. J., Ph.D. (Johns Hopkins) Prof., Chm. of Dept., Loyola Univ., 6525 Sheri- 
dan Road, Chicago 26, IIl. seen m. of Dept., Loyola Univ., 6525 She: 
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Gerst, Irvine, A.M.(Columbia) Asst. Insir., Army Air Force Tech. Training Command, 
Biloxi, Miss. 412 E. Howard Ave 
GETCHELL, Asst. Prof. B. C., Ph.D. (Michigan) Butler Univ., Indianapolis, Ind. 903 N. 
Wayne St., Apt. 305, Arlington, Va. 
GIBBENS, Asst. Prof. Guapys, Ph.D. (Chicago) Univ. of Minnesota, Minneapolis, Minn. 
122 Folwell Hall 
Grsson, Prof. J. L., Ph.D.(Vienna) Emeritus, Univ. of Utah, Salt Lake City, Utah. 1337 
Harrison Ave. 
Gut, Prof. B. P., Ph.D.(Columbia) Coll. of the City of New York, New York, N.Y. 493 
Warwick . Ave., West Englewood, N.J. 
Ph.D. (Chicago) Emeritus, Princeton Univ., Princeton, N.J. 
ine a 
Guages, E. F., A.B.(Hamilton) Instr., Williams Coll., Williamstown, Mass. 13 Thomas 
t 


Gittey, C. A., A.M.(Texas) Sul Ross State Teachers Coll., Alpine, Tex. 

Giutuis, M. E., A.M.(Chicago) Instr., Univ. of Tennessee, Knoxville, Tenn. 

GILMAN, , Asso, Prof. R. E., Ph.D.(Princeton) Brown Univ., Providence, R.I. 44 EZ. Man- 
ning 

Grnericu, Prof. C. H., Ph.D.(Chicago) Math. and Astr., Carleton Coll., Northfield, Minn. 
Goodsell Observatory 

GInnIiNGs, R. M., M.S. of Dept., Emeritus, Western Illinois State Teachers 
Coll., Macomb, Ill. 314 Ward 

Ginsspurag, A. M., A.M. (Columbia) Te Bronx Voc. High School, New York, N.Y. 1563 
Metropolitan ’Ave., New York 62, N.Y. 

GinsBur@, Prof. JexUTHIEL, A.M. (Columbia) Head of Dept., Yeshiva Coll., New York, 
N.Y. 610 West 139 St. 

Prof. J. W., Jr., Ph.D. (Princeton) Northwestern Univ., Evanston, Ill. Dept. 
of Math. 

Guazier, Asst. Prof. Harriet E., A.M.(Chicago) Emeritus, Univ. of California 
at Los Angeles, Los iivckr Calif. 1307 Lucile Ave., Los Angeles 26, Calif. 

Gunn, W. H., Jr., A.M.(U.C.L.A.) Instr., Pasadena ‘Ir. Coll., Pasadena, Calif. 1425 Beech 
St., South Pasadena, Calif. 

Gover, Prof. B. C., A. M. (Chicago) Otterbein Coll., Westerville, Ohio. 220 Hiawatha Ave. 

Goprrey, E. L., A. M. (Indiana) Instr., Fenn Coll., Cleveland, Ohio. 4434 Ardmore Road, 
South Euclid 21, Ohio 

Gorns, Asso. Prof. Mary A., A.M. (Michigan) Western Coll., Oxford, Ohio 

Gotp, Asso. Prof. J. S., A.M. (Bucknell) Bucknell Univ., Lewisburg, Pa. 306 S. Third St. 

Goutpsera, Micuaret, A.M.(George Washington) Principal Ordnance Engr., Bureau of 
Ordnance, Navy Dept., Washington, D.C. 5823 Potomac Ave. N.W. 

GoutpMaN, Prof. Juxius, B. S., A.B. (Detroit Inst. of Tech.) Detroit Inst. of Tech., 2020 
Witherell St., Detroit, Mich. 

Goupst1NnE, H. H., Ph.D. ’(Chicago) Instr., Univ. of Michigan, Ann Arbor, Mich. Capt., 
precy tage Ballistic Res. Lab., Aberdeen Proving Ground. 4038 Walnut St., Phila- 
elphia, Pa 

cae MicuakEt, Ph.D.(Berlin) Instr., Purdue Univ., West Lafayette, Ind. Dept. of 


GonzAuss, Prof. M. O., D.P.M.S.(Havana) Univ. of Havana, Havana, Cuba. Escuela de 


Goon, J. M., M.S.(Brown) Li. (j.g.), U.S.N.R. 816 South St., Key West, Fla. 

Goong, C. J, A.B.(Fordham) In Service 

GooppasTuRE, R. A., B.S. (Colorado State Coll.) Asst. Engr., U.S. Bureau of Reclamation, 
Custom House, Denver, Colo. Capt., 157th Inf. 

Goopricn, M. T., A.M.(Clark Univ.) Head of Dept., Keene Teachers Coll., Keene, N.H. 
Instr., Civil Aeronautics Training Program. Navy Barracks, Keene, N.H. 

Gorpon, ‘Asso. Prof. W. O., A.M. (Pennsylvania State) Pennsylvania State Coll., State 
College, Pa. Dept. of Math. 

Gor, Prof. G. D., Ph.D. (Chicago) Chm. of Dept., Central Y.M.C.A. Coll., 19 8. LaSalle 
St., Chicago, ill. Teaching in war training program, Northwestern Univ. 

Gonmax, JF J. R., A.M.(U.C.L.A.) Instr., Compton Jr. Coll., Compton, Calif. Lt. (j.g.), 


GorRRELL, Prof. G. W., A.M.(Ohio State) Emeritus, Univ. of Denver, Denver, Colo. 
Teaching in war training program, Univ. of Denver. Estes Park, Colo. 

Govan, Prof. E. 8. J., B.A., B.Ed.(Montreal) Math. and Sci., Jacques Cartier Normal 
School, Montreal, P.Q., Can. 1211 Sherbrooke St. E. 

GouLp, Auice B.A; B. (Bryn Mawr) 35 Congress St., Boston, Mass. 


at 
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Prof. CornEuius, Ph.D. (Chicago) Iowa State Coll., Ames, Iowa. Dept. 


of Math. 
Gove, H. “eae (Washington Univ.) Major, F. A., U.S. Army. 1736 G Street N.W., Wash- 
ington, D.C. 
Hyacintu, A.M. (Catholic Univ.) Prof., St. Joseph’s Coll. and Milit. Acad., 
ays, Kans. 
Gragsssp, Prof. R. F., Ph.D. (Illinois) Univ. of Arizona, Tucson, Ariz. 1648 E. Fifth St. 
wae x: Asst. Prof. Maria D., A.M.(Columbia) East Carolina Teachers Coll., Greenville, 


GranaM, P. H., A.M.(Virginia) Asso. Dean, Chm. of i New York Univ., Washington 
Square Coll., Washington Square E., New York, N.Y. 
Grant, Atice A., A.M.(Brown) Apt. 241, 215 College St., Toronto, Ont., Can. 
Prof. H. S., Ph.D. (Pennsylvania) Rutgers Univ., New Brunswick, N.J. Dept. 
of Math. 
Goes nig T. E., M.S.(Rutgers) Pennsylvania State Coll., State College, Pa. 344 E. 
ollege Ave. 
Graves, Asst. Prof. C. H., Ph.D. pee? Pennsylvania State Coll., State College, Pa. 
Fuel Rationing Division, O.P.A. 700 N. Wayne St., Arlington, Va. 
——-- — Prof. G. H., Ph.D.(Columbia) Purdue Univ., W. LaFayette, Ind. 227 S. 
rant St. 
Graves, Prof. L. M., Ph.D. (Chicago) Univ. of Chicago, Chicago 37, III. 
Graves, Asst. Prof. W. L., A.M.(Pennsylvania) Drury Coll., Springfield, Mo. 
Gray, Marion C., Ph.D.(Bryn Mawr) ‘Tech. Research, Bell Telephone Labs., 463 West 
St., New York 14, N.Y. 
Gray, Mrs. Mary W., A.M. (Connecticut Coll.) Instr., Barnard School for Girls, New 
York, N.Y. 168 Bungalow Ave., Fairfield, Conn. © 
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Coll., DeKalb, Ill. 

STELSON, Prof. H. Ph.D. (Iowa) Kent State Univ., Kent, Ohio. 540 S. Lincoln St. 

STEPHENS, C. F., Ph. D. (Michigan) Instr., Prairie View State Coll., Prairie View, Tex. 
Specialist, U.S.N. R.; Teacher, Great Lakes Naval Trg. Sta., Great Lakes, Ill. 68-B Morrow 
St., Great Lakes, Ill. 

STEPHENS, Prof. R. Ph.D. (Iowa) Knox Coll., Galesburg, III. 

STEPHENS, Prof. R. P., Ph.D. (Johns Hopkins) Head of Dept., Univ. of Georgia, Athens, 


a. 

Srerson, Prof. J. M., Ph.D.(Princeton) Coll. of William and Mary, Williamsburg, Va. 

Srevens, W. R., A. B. (George Washington) Meteorologist, U. S. Weather Bureau, New 
Orleans, La. 1 124 Second St., New Orleans 13, La. 

Stevenson, Prof. Guy, = D. (Illinois) Head of Dept., Univ. of Louisville, Louisville, Ky. 

Stewart, Asst. Prof. B. M., Ph.D. (Wisconsin) Denison Univ., Granville, Ohio. Box 483 

Stewart, E. C., B.A. (British ——" Teacher, Math. and Sci. .. Wells-Barkerville 
School, Wells, B.C., Se Box 86 

STewakt, Asso. Prof. I , A.M. (California) Whitman Coll., Walla Walla, Wash. 

Sriater, Asso. Prof. co 7 Ph. D.(Chicago) Econ., Univ. of Minnesota, Minneapolis, Minn. 
National Bureau af Economic Research, 1819 Broadway, New York, N.Y. 

— M.-F; As 


ve. 

Stokes, ELuten C., Ph.D.(Chicago) Dean of Women, Instr., New York State Coll. for 
Teachers, Albany, N.Y. 

Sroxgs, Prof. Ruta W., Ph.D.(Duke) Winthrop Coll., Rock Hill, S.C. 

Strong, Prof. M. H., Ph. 'D. (Harvard) Harvard Univ., Cambridge, » Mass. 30 Hillside Ave. 


(Syracuse) Instr., Rensselaer Poly. Inst., Troy, N.Y. 19 Lansing 
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Strong, Asso. Prof. R. B., A.M.(Harvard) Registrar, Purdue Univ., Lafayette, Ind. 615 
Russell St., West Lafayette, Ind. 

Storm, Asso. Prof. W. B., A.M.(Chicago) Head of Dept., Northern Illinois State Teachers 
Coll., DeKalb, Ill. 636 W. Lincoln St. 

Story, HELEN F., "A.M. (Wellesley) Instr., St. Petersburg Jr. Coll., St. Petersburg, Fla. 

a _ E. B., Ph.D. (Illinois) Dean, Univ. of Kansas, "Lawrence, Kans. 1019 

aine 
ae’ “ge Prof. C. J., Ph.D. (Illinois) Dean, McKendree Coll., Lebanon, Ill. 8/0 Belleville 


t 

Srrang, A. J., E.Mines(Minnesota) Jr. Coll., Duluth, Minn. 1928 E. Fifth St. 

Sraattow, Prof. W. T., Ph.D. (Washington) Head of Dept., Kansas State Coll., Manhat- 
tan, 

Straw, Asst. Prof. J. A., A.M.(Michigan State) Rose Poly. Inst., Terre Haute, Ind. 2637 
Fenwood Ave. 

Street, R. E., Ph.D.(Harvard) Visiting Lecturer, Physics, Dartmouth Coll., Hanover, 
N.H. Wilder Lab. 

Srrigut, Asst. Prof. I. L., A.M.(Allegheny Coll.) Baldwin-Wallace Coll., Berea, Ohio. 209 


eech St. 
cena, © F., Ph.D. (Illinois) Instr., North Carolina State Coll., Raleigh, N.C. Dept. of 
t 
A.M.(Yale) Asst. Mathematician, Prudential Ins. Co., Newark, N.J. Lt., 


Srrona, Prof. Cora, A.M.(Michigan) Woman’s Coll., Univ. of North Carolina, Greens- 
boro, N.C. 109 Adams St. 

Struyx, Aprian, A.M.(Columbia) Teacher, High School, Clifton, N.J. 232 Jefferson St., 
Paterson 2, 

Stuart, H. L., A.B. (Dickinson) In Service. 402 S. Hanover St., Carlisle, Pa. 

Stuckey, C. gs, Ph.M. sing poy Metropolitan Life Ins. Co., New York, N.Y. 1601 
Metropolitan Ave., New York 62, N.Y. 

Sturgess, Mrs. FALKA G., A.M. (California) Teacher, Public Schools, San Francisco, Calif. 

790 Hopkins Ave., Redwood City, Calif. 

Sturm, R R. G., Ph.D. (Illinois) Research Engr. Physicist, Aluminum Co. of America, Box 
772, New Kensington 11, Pa. Aluminum Research Labs. 

Surra, Prof. Mary C., A.M.(Brown) Elmira Coll., Elmira, N.Y. 

SULLIVAN, Sister M. A.M. (Canisius) Instr. Coll., Erie, Pa. 

SuL.ivan, Sister M. Heten, Ph.D. (Catholic Univ.) Chm. o Dept., Mount St. Scholastica 
Coll., Atchison, Kans. 

SumMERs, C. R., A.M. (State Coll. of Washington) Jn Service 

SumMNER, Mrs. Rura G., Ed.M. (Stanford) eacher, Oakland High School, Oakland, Calif. 
8000 Central Ave., Alameda, Calif. 

Swanson, A. G., Ph. D. (Michi igan) 205 W. Taylor St., Flint, Mich. 

— ” A.M. (Colorado Coll.) Instr., South Dakota State School of Mines, Rapid 

it 

Guanes, Asst. Prof. L. W., A.M.(Minnesota) Coe Coll., Cedar Rapids, Iowa 

SwEAzEY, G.. (Wabash) Dean, Westminster Coll., Fulton, Mo. 

Swenson, J. A., Ph. D. (Columbia) Asso., Teachers Coll., Columbia Univ.; Head of Dept., 
Andrew Jackson High School, New York, N.Y. 

Ph.D. (Gottingen) Dean, Univ. of Vermont, Burlington, Vt. 416 S. 

illa 

SwINGLe, pom Prof. P. M., Ph.D.(Michigan) New Mexico State Coll., State College, 
N.M. Boz 277 

Synag, Prof. J. L., Se.D.(Dublin) Ohio State Univ., Columbus, Ohio 

SzAsz, Prof. Ph.D. (Budapest) Research Lecturer, Univ. of Cincinnati, Cincinnati, 


Ohio 
Prof. Gapor, Ph.D.(Vienna) Stanford Univ., Stanford University, Calif. 


Prof. W. R., Ph.D. (Pittsburgh) Lincoln Univ., Jefferson City, Mo. 
Tagagene, Prof. Carriz B., A.M.(Columbia) State Teachers Coll., Farmville, Va. Box 
9 
TamaRkIN, Prof. J. D., M.A.M.(Petrograd) Brown Univ., Providence, R.I. 
(Columbia) Instr., Cooper Union, New York, N.Y. 2041 Watson Ave., 
Tronz, 
Tappan, Prof. A. Heten, Ph.D. (Cornell) Dean, Western Coll., Oxford, Ohio 
Tate, Asso. Prof. Hersert, M.A.(Dublin) McGill Univ., Montreal, P.Q., Can. 
L., A.M. (Wisconsin) Head of Dept., McMurry Coll., Abilene, Tex. 1301 
ange St. 
Taytor, Asst. Prof. A. E., Ph.D. (Calif. Inst. of Tech.) Univ. of California at Los Angeles, 
Los Angeles, Calif. Dept. of Math. 
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Taytor, B. P., A.M.(U.C.L.A.) Mathematician, Sr. Grade, Douglas Aircraft Co., Santa 
11326 Gladwin St., Los 24, 

Taytor, C. F., B.S.(Northeastern Univ.) Elec. Engr., General Electric Co., West Lynn 
Works, Lynn, Mass. 69 Cross St., Randolph, Mass 

— Prof. E. H., Ph.D. (Harvard) Eastern Tllinois State Teachers Coll., Charleston, 


Taytor, Asst. Prof. F. J., A.B.(St. Thomas) Coll. of St. Thomas, St. Paul 4, Minn. 
Prof. O., Ph.D. (Cornell) Chm. of Dept., Math. and Physics, Wheaton Coll., 
eaton, 
Taytor, Prof. J. H., Ph.D.(Chicago) George Washington Univ., Washington, D.C. 
Taytor, ag MILpRED E., Ph.D. (Illinois) Math. and Astr., Mary Baldwin Coll., Staun- 
ton, Va. 
Taytor, S. Hexen, Ph.D. (Illinois) Instr., Auburn Unit, Syracuse Univ., Auburn, N.Y. 
Taytor, W. C., Ph.D.(Wisconsin) Instr., "Univ. of Cincinnati, Cincinnati, Ohio 
—_ W. E., Ph.D. (Syracuse) Emeritus, Syracuse Univ., Syracuse, N.Y. 822 Irv- 
ing Ave. 
TEMPLE, ca V. B., A.M.(Texas) Louisiana Coll., Pineville, La. 
TempPuin, L. J., A. M. (Loyola Univ.) Instr., Loyola Univ., Chicago, Ill. 
THEBAULT, Vicror. Mutuelle Générale Frangaise Vie, Urbieta 1, San Sebastian, Spain 
Asst. Prof. H. P., Ph.D. (Ohio State) Iowa State Coll., Ames, Iowa. Dept. of 
t 


Tuomas, Prof. C. F., M.S.(Case) Case a of Appl. Sci., Cleveland, Ohio 
THOMAS, Ear, M. s. (Louisiana) P.O. Box 72, Maypearl, Tex. 
Tuomas, Prof. f M., Ph.D. (Pennsylvania) Duke Univ., Durham, N.C. 4785 Duke Sta. 
Tuomas, P. D., A. M. (Oklahoma) Jr. Geodetic Fo gi U. 8. Coast and Geodetic Survey, 
Washington, D.C. Seaman 1st Class, U. S. 
> W., = D. (Pittsburgh) Dean of ae Washington and Jefferson Coll., 
as ington, P 
Ph. D. (Princeton) Univ. of California at Los Angeles, Los Angeles, 
alif. 
Tuompson, Prof. E. L., Ph.D.(Chicago) Texas Tech. Coll., Lubbock, T 
Tuompson, Asso. Prof. J. E., A.M.(Columbia) Pratt Inst., "Brooklyn, N. Y. "183 Steuben St. 
Tuompson, Loutss, A.M. (Columbia) Registrar, Instr., Shorter Coll., Rome, Ga. 
Tuompson, W. I., A.M. (California) Instr., Los Angeles City Coll., Los Angeles, Calif. 122 . 
West 50 St., Los Angeles 37, Caltf. 
Tuomson, Asst. Prof. J. F., Ph. D. (Michigan) Tulane Univ., New Orleans 15, La. 
THORNE, Asst. Aya C.J: Ph.D. (Iowa) Louisiana State Univ., Baton Rouge, La. 
oe = B., A.M. (Cincinnati) Instr., Sumner Jr. Coll., Kansas City, Kans. 1225 
verett Ave. 
THORNTON, Mrs. Marian W., Ph.D.(Minnesota) 372 N. Cleveland Ave., St. Paul, Minn. 
Tuorp, Exua, A.B. (Minnesota) Instr., Univ. of Minnesota, Minneapolis, Minn. 656 Jef- 
ferson St. N.E. 
ae gua Prof. R. M., Ph.D. (Illinois) Univ. of Michigan, Ann Arbor, Mich. Dept. of 
t 


THRocKMORTON, V. C., A.M. (Southern ence Visiting Instr., Univ. of Southern Cali- 
fornia, Los ‘Angeles, Calif. 821 N. Heliotrope 

THUENER, Sister M. Domitiuua, Ph.D. iGatnole Ur Univ.) Head of Dept., Villa Madonna 
Coll., Covington, Ky. Villa Madonna Convent, R.R. 2, Box 33 

THULLEN, Prof. Petrr, Ph.D.(Miinster, Germany) Escuela ca Artillerfa e Ingenieros; Dir., 
Departmento Matematico Actuarial, Instituto Nacional de Previsién. Apartado 636, 
Qutto, Ecuador 

Tittey, Asso. Prof. ARTHUR, Ph.D.(New York Univ.) New York Univ., New York, N.Y. 

TINNER, a ©; SEB: (Chicago) Teacher, Florida A. and M. Coll., Tallahassee, Fla. 

TITSWORTH, Prof, W. A., Sc.D. (Alfred) “Registrar, Alfred Univ., Alfred, N.Y. Box J-4 

Topp, Joun, B.S. (Belfast) Lecturer, Univ. of London, King’s Coll., Strand, London, W.C. 
2, England. Dept. of Math. 

Toxar, M. B., M.S.(Kentucky) Jr. Dean, Engineering, Fenn Coll., Cleveland, Ohio 

Toute, Prof F., A.M. (St. Univ.) Teachers ‘Soll. St. John’s Univ., Brooklyn, 
NY. 240-23 141 Ave., Rosedale, N.Y. 

Tompkins, C. B., Ph.D. (Michigan) Instr., Princeton Univ., Princeton, N.J. Lt., U.S.N.R. 
110 W. Constance Ave., Santa Barbara, ‘Calif. 

Toney, Prof. H. S., A.M. (Ohio State) Acting Head of Dept., Wilberforce Univ., Wilber- 
— — Statistician, Materiel Command, U. S. Army Air Forces. 316 E. Church St. is 

enta, Ohio 

Toops, Prof. H. A., Ph.D.(Columbia) Psych., Ohio State Univ., Columbus, Ohio 

TopgE., Prof. B. J., "Ph.D. (Notre Dame) arroll Coll., Helena, Mont. 

Topp, C. W., A. M. (Illinois) Ensign, U.S.N.R., Dept. of Communications, Washington, D.C, 
$800 Porter St. N. W., Washington 16, D.C, 
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Tora.BALta, L. V., Ph.D.(Michigan) Instr., Michigan State Coll., East Lansing, Mich. 
1109 Willard St., Ann Arbor, Mich. 

ToRRANCE, Asst. Prof. C. C., Ph.D.(Cornell) Case School of Appl. Sci., Cleveland, Ohio. 
3607 Randolph Road, Cleveland 21, Ohio 

Torrey, Prof. am 7% M., Ph.D. (Cornell) Goucher Coll., Baltimore, Md. Mary Fisher 
Hall, Towson, M 

jAsso. Prof. I., Ph.D. (Johns Hopkins) Yale Univ., New Haven, Conn. 84 Mc- 

inley Ave. 

Treiser, H.1., A.B.(Brooklyn) Jr. Physicist, Newark Signal Corps Inspection Zone. 601 
Brighton Beach Ave., Brooklyn, N. 

a tale Prof. Auruéop, M.A. (Laval) Laval Univ., Quebec, P.Q., Can. 367 St. Cyrille 


t 

Triaa, C. W., A.M., M.S. Petes California) Instr., Los Angeles City Coll., Los An- 
geles, Calif. Eh, U. S.N.R., Insir., U.S. Navy Pre-Flight School, Chapel Hill, N.C. 

a: 2 Asst. Prof. H . C., PB. (Wisconsin) Iowa State Teachers Coll., Cedar Falls, 


low 
Prof, O., Ph.D.(Columbia) Emeritus, Wittenberg Coll., Springfield, Ohio. 218 
ecil 

Trump, Asso. Prof. P. L., Ph.D.(Wisconsin) Teaching of Math., Univ. of Wisconsin, Madi- 
son, Wis. 2230 Rugby Row 

Tucker, Asso. Prof. A. W., Ph.D.(Princeton) Princeton Univ., Princeton, N.J. Fine Hall 

Tucker, Dean B. A., A.M.(Millsaps Coll.) Head of Dept., Southeastern Louisiana Coll., 
Hammond, La. 

Tucker, Asst. Prof. C. B., M.S.(Brown) State Teachers Coll., Emporia, Kans. 

— R. E., A.B.(Macalester) Instr., Arizona State Coll., Flagstaff, Ariz. Clark Homes 

2 


4 

Tukey, Asst. Prof. J. W., Ph.D.(Princeton) Princeton Univ., Princeton, N.J. Fine Hall 

TuNELL, GEorGE, Ph.D.(Harvard) Memb. of staff, oo Lab., Carnegie Institution 
of Washington, 2801 Upton St., Washington 8, D.C. 

Turner, Prof. A. B., Ph.D. (Pennsylvania) Emeritus, Coll. of the City of New York, New 
York, N.Y. 2465 ’N. Mountain Ave., Upper Montclair, N.J. 

haar ry Prof. _ M., Ph.D. (Bryn Mawr) West Virginia Univ., Morgantown, W.Va. 

Spruce St 

TurneER, Mrs. Lois K., M.S. (Virginia Poly. Inst.) oo University High School, Univ. of 
Minnesota, Minneapolis, Minn. 815 Fulton St. S 

Turnrittin, Asst. Prof. H. L., Ph.D. (Wisconsin) Math. and Mech., Univ. of Minnesota, 
Minneapolis, Minn. 4046 Beard Ave. S. 


Unter, Prof. H. 8., Ph.D.(Johns Hopkins) Emeritus, Physics, Yale Univ., New Haven. 
Conn. 33 Edgewood Ave. 

Uuusvik, B. R., Ph.D.(Wisconsin) Instr., State Teachers Coll., Eau Claire, Wis. 

Umer, Asst. Prof. GiLBERT, Ph.D.(Kansas) Educ. and Math.; Asst. Dean, Coll. of Lib- 
eral Arts and Sci., Univ. of Kansas, Lawrence, Kans. 

Utricnu, F. E., Ph.D.(Harvard) Instr., Rice Inst., Houston, Tex. 

UNDERHILL, Asso. Prof. A. L., Ph.D.(Chicago) Univ. of Minnesota, Minneapolis, Minn. 
126 Folwell Hall 

UnvEerwoop, P. H. Teacher, Retired, Ball High School, Galveston, Tex. 2022 W. Alabama 
Ave., Houston, Tex. 


Prof. R. 8., Ph.D. (Chicago) Texas Tech. Coll., Lubbock, Tex. Box 23, Tech. 
ta. 
baie oe C. B., A.M.(Columbia) Emeritus, Teachers Coll., Columbia Univ., New York 


UrRNER, 8. E., Ph.D.(Harvard) Instr., Los Angeles City Coll., Los Angeles 27, Calif. 821 N. 
Mari osa Ave. 


Urz, W. R., A.M.(Missouri) Instr., Univ. of Notre Dame, Notre Dame, Ind. 


, A.M.(Cornell) Asst., Univ. of New Mexico, Albuquerque, N.M. 
errace St 
Van ArRKEL, G. H., M.S.(Washington) Instr., Centralia Jr. Coll., Centralia, Wash. Insir., 
Physics Dept., "Univ. o Washington, Seattle, Wash. 2003 East 47 St. 
Van ARNAM, Asst. Prof. . N., M.S. (Cornell) Math. and Astr., Lehigh Univ., Bethle- 
hem, Pa. 705 First Ave. 
VAN Buskirk, Prof. H. C., Ph.B.(Cornell) Emeritus, California Inst. of Tech., Pasadena 


5, Calif. 390 S. Holliston Ave. 
VANcr, E. P., Ph.D. ore) Visiting Lecturer, Oberlin Coll., Oberlin, Ohio. 155 Elm St. 


VANDIVER, Prof. H.S. Univ. of Texas, Yes 


Van Enasn, Asst. Prof. Henry, Ph.D. ‘(Michigan)’ . of Dept., Iowa State Teachers 
Coll., Cedar Falls, Iowa 
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Van Hook, Asso. Prof. B. O., A.M. (Vanderbilt) Millsaps Coll., Jackson, Miss. 

Van Horn, Prof. C. E., Ph. D. (Chicago) Fisk Univ., ashville, Tenn. 916-17th Ave. N., 
Nashville 8, Tenn. 

Van Orstranp, C. E., M.S. Soe yg Geophysicist, Retired, U. 8. Geol. Survey, Wash- 
ington, D. C. 3906 Morrison St. N.W 

Van ScHAACK, Asst. Prof. G. B., Ph.D. (Harvard) Michigan State Coll., East Lansing, 
Mich. Lt. (j.g.), U.S.N.R. R. D., Coxsackie, N.Y 

Van Vooruis, Asst. Prof. W. R., Ph. D. (Penns "ane ie Fenn Coll., Cleveland, Ohio. 
1st Lt., Army Air Force; Instr., Army Air Field, Pecos, T 

VaRINEAU, (Wisconsin) Instr., Univ. "of Laramie, Wyo. Lt. (j.g.), 

S.N. z.. Postgrad. School, U. S. Naval Acad., Annapolis, Md. 

tule Mary » PRD: (Catholic Univ.) Instr., Trinity Coll., Washington, D.C. 1120 
Poplar Grove Ave., Baltimore 16, Md. 

Vass, a Ph.D. (Wisconsin) Instr., Univ. of Wisconsin at Milwaukee, Milwaukee, Wis. 
5141 N . Santa Monica B 

VAUGHAN, H. E., Ph.D. (Michigan) Asso., Univ. of Illinois, Urbana, Ill. 907 S. Vine St. 

Veatcu, Asso. Prof. R. W., A.M. (Northwestern) Univ. of Tulsa, Tulsa, Okla. 

Ph.D. (Chicago) Inst. for Advanced Study, Princeton, 58 
attile 

Vepova, G. C., Ph.D.(Maryland) Visiting Asso. Prof., Haverford Coll., Haverford, Pa, 

VEHSE, ‘Asso. Prof. Se H., Ph.D.(Brown) West Virginia Univ., Morgantown, W.Va. 

VEsT, ‘Asst. Prof. M «aay A.M. (Michigan), M.S. (West Virginia) West Virginia Univ., Mor- 

antown, W. Va. Dept. of Math. 

von Neumann, Prof. Joun, Ph.D. (Budapest), Ing.Chem. (Ziirich) Inst. for Advanced Study, 

Princeton, N.J. Fine Hall 


Wape, T. L., Jr., Ph.D. (Virginia) Head of Dept., Florida State Coll. for Women, Talla- 
hassee, Fla. 1003 Washington St. 

Waener, R. W., Ph.D.(Michigan) _Instr., Oberlin Coll., Oberlin, Ohio. Lt. (j.g.), U.S.N.R., 
U. 8. Naval Acad., Annapolis, Md. 408 Dream’s Landing 

Waaner, W. J., Ph.D. ’ (Pittsburgh) Lecturer, Univ. of Pittsburgh; Teacher, Allderdice 
High School, ry <= Pa. Dept. of Math., Univ. of Pittsburgh 

Waa tert, H. A.M. (Princeton) _Instr., Washington Square Coll., New York Univ., 
New York, 60 Sirictlond Pl., Manhasset, 

Waa.in, Prof. G. E., Ph.D. (Yale) Univ. of Missouri, Columbia, Mo. 1401 Anthony St. 

WarpeEr, K,. J., A.M. (California) Instr., Physics, Univ. of San Francisco, 2130 Fulton St., 
San Francisco, Calif. 

WAKERLING, Asst. Prof. R. K., Ph.D. (California) Fresno State Coll., Fresno, Calif. Gov- 
ernment research work, Univ. of California. 2834 Derby St., Berkeley 5, Calif. 

Wa bert, Brother LADISLAUS, B.S. (St. Mary’s) Instr., hristian Brothers Coll., 656 E. 
Parkway 8. Tenn. 

WALDER, Asso. ‘Prof. O. E., A.M.(Nebraska) South Dakota State Coll., Brookings, S.D. 
College Station 

Watxer,-G. L., Ph.D.(Cornell) Instr., Univ. of Delaware, Newark, Del. 

WALKER, Prof. "HELEN M., Ph.D. (Columbia) Educ., Teachers Coll:, Columbia Univ., 525 
West 120 St., New York, Pe a 

Wa ker, L. A., A.M. (Stanford) ae, Math. and Physics, High School, San Mateo, 
Calif. 234 Seventh Ave. , Apt. 3 

Wa ker, Asst. Prof. R. J., "Ph.D. (Princeton) Cornell Univ., Ithaca, N.Y. Mathematician, 
Ballistic Research Lab., Aberdeen Proving Ground, , 

Watt, Asso. Prof. H. S., Ph.D. (Wisconsin) Northwestern Univ., Evanston, II. 

Wattace, Asst. Prof. A. D., Ph.D. (Virginia) Univ. of Pennsylvania, Philadelphia 4, Pa. 
Sunderland Court, 35th and Powelton Ave. 

Wa aca, Israey, M.S. (New York Univ.) Teacher, Thomas Jefferson High School, Brook- 
lyn, N. Y. 816 St. John’s Place 

Wattick, E. E., Ed.M.(Temple Univ.) Teacher, Senior High School, Lakewood, N.J. 
521 Princeton Ave. 

Watuis, Witu1aM, A.B.(Texas Tech.) Instr., Eastern New Mexico Coll., Portales, N.M. 

Watss, Prof. J. Ph.D. (Harvard) Harvard Cambridge, Mass. Lt. Commander, 
U.S.N.R. 474 Widener Library, Cambridge, Mas 

Watrter, Asst. Prof. R. M., A.M. (Columbia) Sav. Jersey Coll. for Women, New Bruns- 


wick, N.J. 

Prof. T. O., Ph.D. (Michigan) Kalamazoo Coll., Kalamazoo, Mich. 

Wattz, Asso. Prof. A. K., Ph.D.(Cornell) Clarkson Coll., Potsdam, N.Y. 52 Bay St. 

aloes La. R., A.M. (California) Instr., A. and M. Coll. of Texas, College Station, Tex. 

ox 
Warp, Prof. A,, Head of Dept., Delta State Teachers Coll., Cleve- 
land, Miss. Li. Gp) 1317 Logan St., Corpus Chrisit, Tex 
Wann, Asso Prof. L. Ph. niv. of Iowa, Iowa City, Iowa. 209 Physics 
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baa poet. Moraan, Ph.D. (Calif. Inst. of Tech.) California Inst. of Tech., Pasadena, 

alif. 

WarpweELL, J. F., Ph.D. (Johns Hopkins) Instr., Colgate Univ., Hamilton, N.Y. 

Warnock, Asst. Prof. W. G., Ph.D. (Illinois) Univ. of Alabama, University, Ala. 

WARREN, K. L., Ph.D. (Mich. State Coll.) Chm., Physical Sci., Univ. of Grand Rapids, 
Grand Rapids, Mich. Lt., U.S.N.R. 

WakrEN, Prof. L. A. H., Ph.D. (Chicago) Actuarial Sci., Univ. of Manitoba, Winnipeg, 
Man., Can. 64 Niagara St. 

Wasupurnge, A. C., Grad. (U. 8S. Milit. Acad.) Actuary Emeritus, Berkshire Life Ins. Co., 
Pittsfield, Mass. 134 E. Housatonic St. 

Warkeys, Prof. C. W., A.M.(Harvard) Univ. of Rochester, Rochester, N.Y. 287 Dart- 
mouth St. 

Watson, G. C., A.M. (Virginia) Address Unknown 

Wart, Asso. Prof. Marta W., A.M.(Columbia) Head of Dept., Wheaton Coll., Norton, 
Mass. 2144 Broad St., Providence 5, R.I. 

Warts, C. B., A.B.(Indiana) Astronomer, U. S. Naval Observatory, Washington, D.C. 

Wayne, Aan, M.S. in Educ.(C.C.N.Y.) Instr., Rhodes School, New York, N ‘Y. 141-21 
78th Road, 

Wear, Asso. Prof. L. E., Ph.D. (Johns Hopkins) California Inst. of Tech., Pasadena, Calif. 
2247 Lambert Drive 

Weaver, C. L., B.S. (Kent State Univ.) Asst. Actuary, New England Mut. Life Ins. Co., 
501 Boylston St., Boston, Mass. 

WEAVER, WarREN, Ph.D.(Wisconsin) Dir. for the Natural Sciences, Rockefeller Founda- 
ey New York, N.Y. Chief, Applied Math. Panel, N.D.R.C. 160 Brite Ave., Scarsdale, 


Wap, Asso. Ee D. L., Ph.D. (Calif. Inst. of Tech.) Texas Tech. Coll., Lubbock, Tex. 
ept. ath. 

Wesster, Asst. Prof. M. S., Ph.D. (Pennsylvania) Purdue Univ., Lafayette, Ind. 
vanes, Prof. J. H. M., D.Se.(Edinburgh) Princeton Univ., Princeton, N.J. Fine 


a 
wa E.B., A.M.(Oklahoma) Instr., Univ. of Wichita, Wichita, Kans. R.R. 2, Box 74, 
ewton, Kans. 
Weeser, Asst. Prof. Maraaret C., A.M.(Chicago) ‘Teachers Coll. of Connecticut, New 
Britain, Conn. 
Weaner, Asso. Prof. K. W., Ph.D. (Wisconsin) Carleton Coll., Northfield, Minn. 
has J. V., Ph.D.(Michigan) Instr., Univ. of Missouri, Columbia, Mo. Dept. of 


ath. 
We pa, Prof. F. M., Ph.D. (Iowa) Head of Dept. of Statistics, George Washington Univ., 
Washington, D.C. 
beiaas i: Asso. Prof. Louis, Ph.D.(Columbia) Hunter Coll., 695 Park Ave., New York, 


Weiss, Prof. Marie J., Ph.D. (Stanford) Sophie Newcomb Coll., New Orleans 18, La. 

We cn, Harriet A., M.L. (California) Head of Dept., Lowell High School, San Francisco, 
Calif. 1950 Jones St. ; 

We cuons, A. M., A.M.(Bucknell) Head of Dept., Arsenal Tech. Schools, Indianapolis, 
Ind. 509 N. Drexel Ave. 

WE LEER, Asst. Prof. Fern, A.M.(Toledo) Univ. of Toledo, Toledo, Ohio 

We ts, Prof. Aanss E., Ph.D.(Michigan) Indiana Univ., Bloomington, Ind. 420 N. Indi- 
ana Ave. 

We tts, E. D., A.M.(Minnesota) 7415 Penfield Court, Pittsburgh, Pa. 

WELLS, Prof. Mary Evetyn, Ph.D.(Chicago) Vassar Coll., Poughkeepsie, N. Y. 

We ts, N. W., A.M.(Rice) Instr., Physics, New Mexico State Coll., State College, N.M. 

WEL ts, Prof. V. H., Ph.D.(Michigan) Williams Coll., Williamstown, Mass. $3 Chapin Court 

E. T., Ph.D. (Michigan) Michigan State Coll., East Lansing, Mich. 

ept. of Math. 

Wentz, Irene L., M.S.(Chicago) Instr., South Dakota State Coll., Brookings, 8.D. 

Wescort, Asst. Prof. M. E., Ph.D.(Northwestern) Northwestern Univ., Evanston, II. 
1986 Greenwood Ave., Wilmette, Ill. 

West, Apa H., A.M.(Kansas) 615 N. Hennepin Ave., Dixon, Ill. 

Westsroox, H.8. 1st U.S.A. 

Westra, Prof. W. D. A., Ph.D.(Géttingen) Univ. of Missouri, Columbia, Mo. // 8. 
Glenwood Ave. 

WestuarFer, R. L., Ph.D. (Ohio State) Lt., U.S.N.R. 

Werzia, C. U., A.M.(Texas) Instr., Arkansas A. and M. Coll., Magnolia, Ark. ; 

WEXLER, Prof. Cuar.es, Ph.D.(Harvard) Arizona State Teachers Coll., Tempe, Ariz. 1st 
Lt., § Corps, 5708 N. 11th Road, Arlington, Va. 

Wert, F. J., Ph.D. (Princeton) Instr., Indiana Univ., Bloomington, Ind. 1216 E. Hunter 


ve. 
Wuee er, A. H., A.M.(Clark) Prof. Affiliate, Clark Univ., Worcester, Mass. 44 Beverly 
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WHEELER, Mrs. ANNA PELL, Ph.D. (Chicago) Prof., Bryn Mawr Coll., Bryn Mawr, Pa. 
Low Buildings 
was Prof. C. H. m1, Ph.D. (Johns Hopkins) Treas., Univ. of Richmond, Richmond, 


a. 

Ween Bee. Prof. J. J., A.M.(Kansas) Univ. of Kansas, Lawrence, Kans. 1024 Ala- 
ama St. 

WueE tan, Asst. Prof. A. Marin, Ph.D. (Johns — Hunter Coll., New York, N.Y. 

— G. A., Ph.D.(Washington) Instr., Math. and Engg., Amarillo Coll., Amarillo, 


ex. 
Wuirtt, Prof. A. E., M.S.(Purdue) Kansas State Coll., Manhattan, Kans. 

Waitt, Dean E. V., A.M.(Baylor) Dir. of Dept., State Coll. for Women, Denton, Tex. 
Waitt, Marevena, M.S. (Louisiana) Asst., Louisiana State Univ., University Sta., Baton 
Rouge, La. Dept. of Math. . 

Wuitst, Marion B., Ph.D.(Chicago) Retired, 1949 Woodlyn Road, Pasadena 7, Calif. 
ae A.B.(U.C.L.A.) Lt. (j.g.), U.S.N.R. 2122 W. Washington Blud., Los Angeles 
, Calif. 
Wuirtep, Wiuis, D.Eng. (Iowa State) Consulting Bridge Engr., Retired, State Highway 
Dept., Harrisburg, Pa. 1407 Market St. 
—_ Prof. A. E., A.M.(Wisconsin) Dean, Coll. of Lib. Arts, Alfred Univ., Alfred, 


Wuitrorp, Asst. Prof. D. E., A.M.(Brown), Ed.M.(Harvard) Poly. Inst. of Brooklyn, 
Brooklyn, N.Y. 85-99 Livingston St. 

Wuitrorp, Prof. E. E., Ph.D.(Columbia) Emeritus, Coll. of the City of New York, New 
York, N.Y. Brookfield, N.Y. : 

Wuitine, Maset G., A.M.(Oberlin) Registrar and Teacher, Jr. Coll., Santa Ana, Calif. 
506 E. Chestnut Ave. 

Wuirman, Asso. Prof. E. A., A.M.(Pittsburgh) Carnegie Inst. of Tech., Pittsburgh, Pa. 
21 Locust St., Edgewood 

——— & M., Ph.D.(Harvard) Instr., Univ. of Pennsylvania, Philadelphia 4, Pa. Col- 
ege Ha 

a M., A.M.(Columbia) Head of Dept., High School, Yakima, Wash. 203 S. 

aght ve. 

Wuirney, D. R., A.M.(Princeton) Lt. (j.g.), U.S.N.R., 1732 Riverside Drive, Trenton, N.J. 

Wuittep, Prof. J. A., A.M. (Southwestern) Emeritus, Ohio Northern Univ., Ada, Ohio. 
75 Forest Ave., Delaware, Ohio 

Wuittemorge, Asso. Prof. J. K., A.M.(Harvard) Retired, Yale Univ., New Haven, Conn. 
46 Lincoln St. 

Wuysorn, Prof. G. T., Ph.D. (Texas) Chm. of Dept., Univ. of Virginia, Charlottesville, 
Va. Colonnade Club 

Wuysurn, Prof. W. M., Ph.D. (Texas) Univ. of California at Los Angeles, Los Angeles 24, 
Calif. 715 Malcolm Ave. 

Wicut, M. C., A.M. (Vanderbilt) Address unknown 

Wicker, B. R., A.M.(Nebraska) Instr., Loyola Univ. of Los Angeles, Los Angeles, Calif. 

wae. Prof. D. V., Ph.D. (Harvard) Harvard Univ., Cambridge, Mass. 572 Widener Li- 


ary 

J. T., B.E. (Chicago T. C.) Instr., Illinois Inst. of Tech., Chicago, Ill. 7840 Jef- 
ery Ave. 

Prof. Evetyn P., Ph.D. (Chicago) Randolph-Macon Woman’s Coll., Lynchburg, 


a. 
L. R., Ph.D. (Chicago) [Illinois Inst. of Tech., 3300 S. Federal St., 
icago, Ill. 
Wivczewskl, Rev. Ph.D. (St. Louis Univ.) Prof., Marquette Univ., Milwaukee, 
Wis. 1131 Wisconsin Ave. 
Wiper, Prof. C. E., Ph.D.(Harvard) Dartmouth Coll., Hanover, N.H. ’ 
baie Prof. R. L., Ph.D. (Texas) Univ. of Michigan, Ann Arbor, Mich. 1617 Cambridge 


Wiuperworn, Prof. R. B., A.M. (Ohio State) Capital Univ., Columbus, Ohio. 2285 E. 
ound St. 
beer Prof. F. B., Ph.D. (Chicago) Head of Dept., Denison Univ., Granville, Ohio. Boz 


4 

Wiey, Prof. J. W., A.M.(Michigan) Math. and Physics, Anderson Coll. and Theolog. 
Seminary, Anderson, Ind. 826 Myers Ave. 

WILKINS, Prof. P. D., M.S.(Case) Bates Coll., Lewiston, Me. 420 College St. 

Wks, Asso. Prof. 8. 8., Ph.D.(lowa) Princeton Univ., Princeton, N.J. Fine Hall 

——— — A. R., Ph.D. (California) Univ. of California, Berkeley, Calif. 455 

eeler Ha 

Wi.tiams, Asst. Prof. Ernest, A.M.(Michigan) Alabama Poly. Inst., Auburn, Ala. 462 
W. Magnolia Ave. 

Prof. F. G., Ph.D. (Cornell) Registrar, Pennsylvania Milit. Coll., Chester, Pa. 
Lecturer, Swarthmore Coll., Swarthmore, Pa. 608 University Pl., Swarthmore, Pa. 
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ie) Prof. G. A., A.M. (California) Oregon State Coll., Corvallis, Ore. 306 N. 

32n 

Witu1ams, Asst. Prof. H. W., A.M.(Missouri) Colorado State Coll. of A. and M. A., Fort 
Collins, Colo. Dept. of Math. 

WILu1AMs, JOSEPHINE J., A.M. (Radcliffe) Teacher, The Baldwin School, Bryn Mawr, Pa. 
York Road, J enkintown, Pa. 

Wituiams, Prof. K. P., Ph.D. (Princeton) Indiana Univ., on, Ind. 

W. L., Ph.D. (Chicago) Head of Dept., Univ. of South Carolina, Colum- 
ia 

WILLIAMSON, Prof. C. O., Ph.D.(Chicago) Acting Head of Dept., Coll. of Wooster, Woo- 
ster, Ohio. Lt., C. A. P. 1141 Beall Ave., Wooster, Ohio 

WILLIAMSON, Asso. Prof. Joun, Ph.D. (Chicago) ueens Coll., Flushing, N.Y. 

Wusovn, Prof. A. H., Ph.D.(Chicago) Emeritus, Haverford Coll., Haverford, Pa. 

wae E. B., Ph.D. (Yale) Vital Statistics, Harvard Univ., 55 Shatuck St., Boston 


Mas: 

WILSON, ii, Ph.D.(Pennsylvania) Instr., Physics, Univ. of Pennsylvania, Philadel- 
phia, Pa. N. Rockland Road, Merion, Pa. 

Witson, Hazet S. (Mrs. L. T.), Ph.D. (Cornell) 20 Thompson St., Annapolis, Md. 

Witson, Prof. N. R., Ph.D. (Chicago) Univ. of Manitoba, Winnipeg, Man., Can. 

Witson, R. H., Jr., Ph.D. (Pennsylvania) Jr. Astronomer, U. S. Naval Observ., Nautical 
Almanac Office, Washington, D.C. Lt., U.S.N.R., Instr., U. S. Naval Acad., Annapolis, 
Md. Dept. of Math. 

Witson, Prof. W. A., Ph.D. (Yale) Yale Univ., New Haven, Conn. 1960 Chapel St. 

Witson, W. E., Ph.D. (Iowa) Research Engr., Armour Research Fosssiatinn' Chicago, Ill. 
1452 Scott ‘Ave., Winnetka, Ill. 

Witson, Prof. W. i., Ph.D. (Illinois) Asso. Dean, Coll. of Arts and Sci., Univ. of Florida, 
Gainesville, Mm Box 2227 Univ. Sta. 

Witton, Prof. , M.A. (Cantab.) Univ. of Adelaide, Adelaide, South Australia 

Wince_r, Prof. R Ph.D. (Johns Hopkins) Univ. of Washington, Seattle, Wash. 

WINKELMANN, Rev. My L., M.S. (Chicago) St. John’s Univ., Collegeville, Minn. 

Winn, W. F. Instr., Army Air Force Training School. 130 S$. Duluth Ave, Siour Falls, S.D. 

Winston, CLEMENT, Ph.D. (Pennsylvania) Principal Industrial Economist, War Produc- 
tion Board, Meg D.C. 1420 Tuckerman St., Washington 11, D.C 

Wirts, Asst. Prof. H. P., Ph.D. (New York Univ.) Coll. of the City of New York, 139th 
St. and Convent Ave., New York, N.Y. 

Wo tr, FRANTISEK, Ph.D. (Masaryk Univ.) Instr., Univ. of California, Berkeley, Calif. 
Box 49, W, U.o of C. 

Wotr, Asst. Prof. Lovrse A., Ph.D. (Wisconsin) Univ. of Wisconsin Exten. Div., Milwau- 
kee, Wis. 3700 South 116 St., West Allis Sta. 

— Auserta, M.S. (Iowa State Coll.) Instr., Miami Univ., Oxford, Ohio. 12 N. Beech 

t 


Wotrs, Cuiypg, Ph.D. (California) Mathematician, Radiation Lab., Univ. of California, 
Berkeley, Calif. 1009 Miller Ave. 
ve C. H., A.M.(Ohio Wesleyan Univ.) Asst. Supt., Danbury High School, Lakeside, 


io 

Wo rs, Asso. Prof. H. E., Ph.D. (Indiana) Indiana Univ., Bloomington, Ind. 8128S. Fess Ave. 

baie“ Jack, Ph.D. (New York Univ.) Instr., Brooklyn Coll., Bedford Ave. and Avenue 

H, Brooklyn 10, N.Y. 

Wotrs, R. 8., A.M. (Washington) Instr., Northwestern Univ., Evanston, IIl. Ca of Math. 

Wong, Asso. Prof. B. C.; Pa.D. (California) Univ. of California, Berkeley, C 

be tig FREDRICK, Ph.D. (Wisconsin) Dean, Coll. of Arts and Sci., Univ. of Nevada, 

eno, 
Woon, Asso. Prof. PD. (Chicago) Univ. of Oregon, Eugene, Ore. Dept. Math. 
bee Asso. Prof. F. M, M.A. (Queen’s) Civil Engg., McGill Univ., Montreal, P.Q., Can. 
Bldg. 

Woon, A., Ph.D. (Mass. Inst. of Tech.) Research Mathematician, Chance Vought Air- 
craft, Stratford, Conn. 1843 Elm St. 

Woon, J. E., A.M. (Colo. State Coll. of Educ.) Address unknown 

Woopsripee, Maraaret Y., J.D.(New York Univ.) Instr., Brooklyn Coll., Brooklyn, 
Columbia Heights, Brooklyn N.Y. 

Woops, C. L., M.S. (Cincinnati) Asst., Ohio State Univ., Columbus, Ohio. 1487 Belmont 


Ave 

Ween, Prof. F. S., Ph.D. Chow Emeritus, Massachusetts Inst. of Tech., Cambridge, 
Mass. 123 Sumner St., Newton Centre, Mass. 

wee Ae pany Prof. Roscoz, Ph.D. (Illinois) Acting Head of Dept., Univ. of Iowa, Iowa 

ity, lowa 

Woopson, Prof. G. F., Jr., A.M. (Ohio State) Head of Dept., Johnson C. Smith Univ., 
Charlotte, N.C. 

Woo arp, E. W., Ph.D. (George Washington) U. 8.:Weather Bureau, Wash- 
ington, D. CG! 1288-30th St. N. W., Washington 7, D.C. 
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Worruineton, Asst. Prof. Euppemia R., Ph.D. (Yale) Univ. of California at Los Angeles, 
Los Angeles, Calif. 

west Ph.D. (Cornell) U.S. Navy Dept., Washington, D.C. R.D. 2, Box 375, Alez- 
andria, Va. 

Prof. F. L., Ph.D. (Chicago) Teaching of Math., George Peabody Coll., Nashville, 

enn. 

Wrencz, J. W., Jr., Ph.D.(Yale) Asst. Mathematician, Geophysical Lab., Carnegie Insti- 
tution of Washington, Washington, D.C. 4711 Davenport St. N.W., Washington 16, D.C. 

WRESTLER, FernaA E., A.M. (Kansas) Instr., Jr. Coll., El Dorado, Kans. 

Warrant, Mrs. ALIcE Ketsry, A.M. (Illinois) Asst. Prof., Southern Illinois Normal Univ., 
Carbondale, Ill. 804 W. Main St. 

Wrianat, Frances M., A.M.(Brown) Tech. Aide, Office of Scientific Personnel, Natl. Res. 
Council, Washington 25, D.C. 2103-18th St. N., Arlington, Va. 

Warigeat, Prof. H. A., Ph.D.(New York Univ.) Transylvania Coll., Lexington, Ky. 

—— Prof. H. N., Ph.D. (California) Pres., Coll. of the City of New ork, New York, 


Wvycxorr, J. F., A.M.(Yale) Instr., Trinity Coll., Hartford, Conn. 

Wrute, Prof. C. C., Ph.D. (Illinois) Astr., Univ. of Iowa, Iowa City, Iowa 

Wrutin, Asst. Prof. C. R., Jr., Ph.D. (Cornell) Ohio State Univ., Columbus, Ohio. Mathe- 
matician, Propeller Labs., Wright Field, Dayton, Ohio. Dept. of Math., Ohio State Univ. 


Tames, mg B. F., Ph.D. (Chicago) Emeritus, Coll. of Wooster, Wooster, Ohio. 354 E. 

owman St. 

Yanostx, Asso. Prof. G. A., C.E.(New York Univ.) New York Univ., New York, N.Y. 
52 Greenvale Ave. Yonkers, N.Y. 

Yarsrovau, H. M., Ph.D. (Indiana) Head of Dept., Western Kentucky State Teachers 
Coll., Bowling Green, “4 3 Route No. 4 

Yates, R. C., Ph.D.(Johns Hopkins) Major, A.U.S., U. S. Military Acad., West Point, 
N.Y. Dept. of Math. 

Yeacer, E. N., M.S.(Notre Dame) Priorities Supervisor, Napoleon Products Co., Napo- 
leon, Ohio. 714 Monroe St. 

Yeaton, Prof. C. H., Ph.D.(Chicago) Oberlin Coll., Oberlin, Ohio. 189 Forest St. 

Marie M. (Mrs. C. H.), Ph.D. (Chicago) Oberlin Coll., Oberlin, Ohio. 
189 Forest St. 

Yoop, Bertram, M.S. (Calif. Inst. of Tech.) Lt. (j.g.), U.S.N.R. 3645 Horner Place, S.E., 
Washington, D.C. 

Youna, G. J., M.S.(Chicago) Research Asso., Univ. of Chicago, Chicago, Ill. 208 Eckhart Hall 

J. W. A., Ph.D. (Clark) Emeritus, Univ. of Chicago, Chicago, 5422 

ackstone Ave. 


A. J., M.S. (Catholic Univ.) Instr., St. Joseph’s Coll., Collegeville, Ind. 
Zant, Prof. J. H., Ph.D.(Columbia) Acting Head of Dept., Oklahoma A. and M. Coll., 
Stillwater, Okla. 
Zanisk1, Prof. Oscar, Ph.D.(Rome) Johns Hopkins Univ., Baltimore, Md. 
8. D., Ph.D. (Clark) Massachusetts Inst. of Tech., Cambridge, Mass. 
ept. ath. 
Ziprorr, Sister GertRupE Maris, M.S. (St. Louis Univ.) Instr., Marian Coll., 3600 Cold 
Springs Road, Indianapolis, Ind. 
ZIMMERMAN, B. C., A.M. (St. Louis Univ.) Missionary, Catholic Presbytery, Belize, Brit- 
ish Honduras 
Zocu, (George Washington) Asso. Statistician, U. S. Weather Bureau, Wash- 
ington, D.C. 
A., Dr.res.mat. (Hamburg) Univ. of California at Los Angeles, Los 
ngeles, Calif. 
ZuckeERMAN, Asst. Prof. H. S., Ph.D. (California) Univ. of Washington, Seattle 5, Wash. 


| 
Youna, Prof. M., Ph.D. (Johns Hopkins) Emeritus, Wellesley Coll., Wellesley, 

; Mass. 6 Norfolk Ter. 

7 Youna, P. M., Ph.D. (Ohio State) Ensign, U.S.N.R., Insir., Midshipmen’s School, New 

York, N.Y. 400 West 119 St. 

Yows 1, Prof. E. I., Ph.D. (Cincinnati) Dir., Emeritus, Cincinnati Observatory, Univ. of 

= Cincinnati, Cincinnati, Ohio. 3127 Griest Ave. 
= 
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INSTITUTIONAL MEMBERS 


ALLEGHENY Meadville, Pa. 
AmueErst Amherst, Mass. 


Bretuany Couieae, Bethany, W.Va. 
Boston UNIvErsITy, Boston, Mass. 
Brown University, Providence, R.I. 
Bryn Mawr Co..ees, Bryn Mawr, Pa. 


CaRLETON Northfield, Minn. 

CaRNEGIE INSTITUTE OF TECHNOLOGY, Pittsburgh, Pa. 
ScHoou oF APPLIED ScriENCE, Cleveland, Ohio 
or CuestNot Hitt, Philadelphia, Pa. 
CoLLEGE OF THE City oF New York, New York, N.Y. 
COLLEGE OF THE Hoty Cross, Worcester, Mass. 
CoLLeGcE or Mount St. Vincent, Mount St. Vincent-on-Hudson, N.Y. 
oF St. Teresa, Winona, Minn. 

Co.LEeGE oF WILLIAM AND Mary, Williamsburg, Va. 
oF Wooster, Wooster, Ohio 

University, New York, N.Y. 

Cooper Union, New York, N.Y. 

CreicHtTon Omaha, Nebr. 


Dartrmouts Hanover, N.H. 

Denison University, Granville, Ohio 

De University, Chicago, IIl 

DrexeEt Institute oF Tecunotoey, Philadelphia, Pa. 
D’Youvitie Couueas, Buffalo, N.Y. 


Eastern Stats TeacuEers Charleston, 
Evmrra Elmira, N.Y. 
Escugn.a DE INGENIEROS INDUSTRIALES, Santiago, Chile 


GrEorGE Peasopy CoLLeGE FOR Nashville, Tenn. 
Geroraia or Atlanta, Ga. 


Harvarp University, Cambridge, Mass. 
Hiram Hiram, Ohio 
Hunter CouieGE oF THE City or New York, New York, N.Y. 


INst1TuTE oF TEcHNOLOGY, Chicago, II. 
Iowa Strate Ames, Iowa 


Kansas State Treacuers Emporia, Kans. 
Kenyon Gambier, Ohio 
Knox Couueas, Galesburg, 


Loras Dubuque, Iowa 
Los ANGELEs City CoLieas, Los Angeles, Calif. 
LovurstaNa Potytsecsnic InstiTuTE, Ruston, La. 
Lourstana State University, Baton Rouge, La. 
Loyoua Baltimore, Md 
Lutruer Decorah, 


MANHATTANVILLE COLLEGE OF THE SAcRED Heart, New York, N.Y. 
Marymount Tarrytown, N.Y. 

Micui@aNn State East Lansing, Mich. 

Mipp.esury Middlebury, Vt. 

Missouri ScHoou or Minzgs, Rolla, Mo. 

Montana State Bozeman, Mont. 

Montana State University, Missoula, Mont. 


New Jersey ror Women, New Brunswick, N.J. 
New Mexico CotuecsE or A. AND M.A., State College, N.M. 
New York State ror Treacuers, Albany, N.Y. 
New York University, New York, N.Y. 
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Niagara University, Niagara University, N.Y. 
Nortu STaTE COLLEGE, Raleigh Cc 
Norru Texas STaTE TEACHERS COLLEGE, Denton, Tex. 
NorTHWESTERN UNIVERSITY, Evanston, Ill. 


OBERLIN COLLEGE, Oberlin, Ohio 
OcciDENTAL COLLEGE, Los Angeles, Calif. 
A. AND M. Stillwater, Okla. 


PRINCETON University, Princeton, N.J. 
Purpvge University, LaFayette, Ind. 


Rice Institute, Houston, Tex. 
Rureers University, New Brunswick, N.J. 


Sr. AmBrose Davenport, Iowa 

Sr. BoNAVENTURE COLLEGE, St. Bonaventure, N.Y. 

Sr. Mary-or-THE-Woops Co.ieae, St. Mary-of-the-Woods, Ind. 
Santa Rosa Junior CouueGs#, Santa Rosa, Calif. 

SoutHerN Meruopist University, Dallas, Tex. 

State University or Iowa, Iowa City, Iowa 

SwARTHMORE COLLEGE, Swarthmore, Pa. 


Union Courage, Schenectady, N.Y. 

University or Akron, Akron, Ohio 

UNIVERSITY OF BuFFALO, Buffalo, N.Y. 
UnNIvERSITY OF CALIFORNIA AT Los ANGELES, Los Angeles, Calif. 
University oF Cuicaao, Chicago, Ill 

University oF CincinnatI, Cincinnati, Ohio 
OF Urbana, IIl 

UNIVERSITY OF Kansas, Lawrence, Kans. 
University oF Micui@an, Ann Arbor, Mieh. 
University OF Minnesota, Minneapolis, Minn. 
University OF MontrEAL, Montreal, P.Q., Canada 
UNIVERSITY OF Nesraska, Lincoln, Nebr. 
University or New Mexico, Albuquerque, N.M. 
University oF Notre Dame, Notre Dame, Ind. 
UNIVERSITY OF OKLAHOMA, Norman, Okla. 
UNIVERSITY OF RocueEsTER, Rochester, N.Y. 
University or Souta Carona, Columbia, 8.C. 
University or Souty Daxora, Vermillion, 8.D. 
University or TENNESSEE, Knoxville, Tenn. 
University oF Toronto, Toronto, Ont., Canada 
University oF Urau, Salt Lake City, Utah 
University or Virainia, Charlottesville, Va. 
University OF WicuitTa, Wichita, Kans. 
University oF Wyomina, Laramie, Wyo. 


Virainia Potytecunic Institute, Blacksburg, Va. 


WASHINGTON AND JEFFERSON COLLEGE, Washington, Pa. 
WASHINGTON UNIVERSITY, St. Louis, Mo. 

Wayne University, Detroit, Mich. 

WELLESLEY Wellesley, Mass. 

WE Aurora, N.Y. 

WESTERN REsERVE University, Cleveland, Ohio 
Witson Bombay, India 

Worcester Institute, Worcester, Mass. 


Yate University, New Haven, Conn. 


RECAPITULATION OF MEMBERSHIP 


Individual members January 14, 1944. 2,378 
Institutional members January 14, 1944.................. 106 


Total membership January 14, 1944...............08. 2,484 
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GEOGRAPHICAL DISTRIBUTION OF INDIVIDUAL MEMBERS 


(The name of a member was omitted from this list when his location was unknown, 
or if his address was uncertain or very temporary.) 


UNITED STATES 


ALABAMA 


AUBURN. 

Alabama Poly. Inst. Doner, Dressler, Fuller, 
Williams. 

Hess, Moore, Rayl. 
FLorENcE. Culmer. 
MontTEVALLo. Jackson. 

St. BERNARD. Capesius. 
UNIVERSITY. 

Univ. of Alabama. Clark, Cowan, Hummel, 
eneey Lewis, Mancill, Ott, Seebeck, 
Warnock. 

ARIZONA 


FiaastaFr. Lampland, Mehlenbacher, 
Tucker. 

PuoEnrx. Harmon, Johnson, Riley. 

Tempe. Wexler. 

THATCHER, Olpin. 

Tucson. 
Univ. of Arizona. Boldyreff, Graesser, 

Hohn, Leonard, Mewborn, Purcell. 


ARKANSAS 
Conway. Lane. 
FAYETTEVILLE. 
Univ. of Arkansas. Adkisson, Comfort, 
Harding, Kent. 
Wetzig. 
Garrett, Rothchild. 


CALIFORNIA 
Be... Niersbach. 
BERKELEY. 

Univ. of California. Bernstein, Chin, 
Evans, Lehmer, Levy, Noble, Sperry, 
Williams, Wolf, Wolfe, Wong. 

Brawl ey. Beckwith. 

CuarEmont. Jaeger, Sellew. 

Cotton. Battin. 

Compton. Gorman. 

Davis. Baker, Roessler. 

Fresno. Morris, Wakerling. 

Ernsberger, Reynolds, 

GLENDALE. Roberts. 

Haywarp. Rahn. 

Campbell, Hand. 

INGLEWoop. Randels. 

La McEwen. 

Lone Brac. Black, McClellan. 

Los AN@ELEs. Alexander, Collier, Gaver, 
Hinds, McConnell, Quilliam, Wicker. 

Los Angeles City Coll. Duncan, Hills, 
Kaelin, Orange, Thompson, Trigg, 


Urner. 

Univ. of California at Los Angeles. Ablow, 
Bell, Daus, Glazier, Hoel, Hunt, James, 
Mason, Puckett, Sherwood, Taylor, 
Thomas, Whyburn, Worthington, Zorn. 


Univ. of Southern California. Ames, Rex‘ 

Robb, Steed, Throckmorton. 
Mapera. Fuller. 
MarysvIi._e. Miller. 
OAKLAND. Hesse, Sumner. 
PasaDENA. White. 

California Inst. of Tech. Bateman, Bell, 
Birchby, Dilworth, Hyers, Michal, Van 
Buskirk, Ward, Wear. 

Pasadena Junior Coll. Damsgard, Glenn, 
Michael. 

RepD.anps. Albert. 
San Diego. Bell, Klauber, Livingston, Shee- 
hy, Smith. 
San Francisco. Frank, Ivanoff, Phillips, 
Sturges, Waider, Welch. 
San Francisco Junior Coll. Bass, McCarty, 
Skarstedt. 
SANGER. Spearman. 
San Joss. Clarke, Heaslet, Myers. 
San Mareo. Walker. 
Santa Ana. Whiting. 
Santa Cuara. Fitzgerald. 
Santa Monica. Adams, Taylor. 
STaNFoRD UNIVERSITY. 

Stanford Univ. Bacon, Blichfeldt, Francis, 
Polya, Szegé. 

Stockton. Corbin. 
Becker. 
Wuirttier. Pyle. 


CaNnaL ZONE 
Bausoa Herieuts. McNair. 


CoLorabDo 
BouLpEr. 
Univ. of Colorado. Britton, Hutchinson, 
Kempner, Kendall, LeVeque, Mc- 
Master, Nelson. 
Cotorapo Sprinas. Lovitt, Sisam. 
DeEnNvER. Duffner, Goodpasture, Sabin. 
Univ. of Denver. Carmichael, Gorrell, 
Lewis, Recht. 
Fort Couns. 
Colorado State Coll. Clark, Guard, Gunder, 
Macdonald, Williams. 
GoLpEN. 
Colorado School of Mines. Brown, Everett, 
Fitterer, Hebel. 
GREELEY. Mallory. 
GUNNISON. Spicer. 
Loretto. Cook. 


CoNNECTICUT 


BLoomMFIELD. Rosenbaum. 

BristTou. Sabel. 

HartrForp. Bronstein, Dadourian, Donchian, 
Elston, Keffer, Kelly, Mitchell, Wyckoff. 
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Innis. 

Mipp.etown. Arnold, Camp, Howland. 
New Fuller, Weeber. 

New Haven. 

Yale Univ. Begle, Dunford, Durfee, Eng- 
strom, Hille, Kovarik, Leech, Longley, 
Miles, Ore, Putnam, Tracey, Uhler, 
Whittemore, Wilson. 

New Lonpon. Bower, Dimick, Kelly. 

Pornam. Alfred. 

Simspoury. Howard. 

Sramrorp. Kinsman. 

Storrs. Cheney. 

Srratrorp. Hall, Jonah, Loring, Scherberg, 
Wood. 

West Hartrorp. Pease. 

West Haven. Anderton. 


DELAWARE 
Lewes. Short. 
NEWARK. 
Univ. of Delaware. Jones, McDougle, Rees, 
Walker. 


District or COLUMBIA 


Wasuineton. Adams, Aitchison, Avers, 
Barten, Benscoter, Berry, Blake, Bran- 
son, Clark, Cromwell, Crow, Duerksen, 
Federico, Flaherty, Fleming, Fry, Gab- 
rielle, Goldberg, Greville, Hamilton, 
Hoy, Johnson, E. L. Kaplan, S. Kaplan, 
Kendall, Kennedy, Lambert, Larrivee, 
Lloyd, Maloney, McCamman, Mertie, 
Moulton, Newman, Nowlan, Patterson, 
Pawley, Penney, Petersen, Sasuly, 
Schach, Schell, Schult, Scott, Shenton, 
Siller, Skelly, Sohon, Sollins, Spencer, 
Stearn, Thomas, Tunell, Van Orstrand, 
Varnhorn, Watts, Wilson, Winston, 
Woolard, Wray, Wrench, Wright, Zoch. 

Catholic Univ. of America. Finan, Landry, 
Ramler, Rice. 

George Washington Univ. Johnston, Kull- 
bach, Mears, Quinn, Taylor, Weida. 


FLORIDA 
GAINESVILLE. 

Univ. of Florida. Blake, Davis, Dostal, 
Gager, Lang, McInnis, Mead, Phipps, 
Simpson, Wilson. 

Ho.tiywoop. Rosenbaum. 
JACKSONVILLE. Reiber. 
LAKELAND. Reinsch. 

Miami Beacu. Nagle. 

St. Peterssoura. Burt, Story. 
TALLAHASSEE. Clarke, Tinner. 

Florida State Coll. for Women. Larson, 
Smith, Wade. 

Tampa. Rhodes. 
WInTER Park. Jones, Sauté. 


GEORGIA 


ATHENS. 
Univ. of Georgia. Barrow, Beckwith, Calla- 
way, Cumming, Hill, Stephens. 


ATLANTA. 

Georgia School of Tech. Bailey, Field, Ful- 
mer, Hefner, Hook, Neisius, Sewell, 
Smith, Starrett. 

Co.LLEGEBORO. Moye. 
DaHLONEGA. Barnes. 
Decatur. Gaylord, Robinson. 
Emory University. Messick. 
Fort VAutey. Pitts. 

Macon. Bruce. 

Marietta. Howe. 
MILLEDGEVILLE. Nelson. 
Oxrorp. Moore. 

Rome. Hightower, Thompson. 


IDAHO 
Boiss. McFarland. 
CALDWELL. Palmer, Rankin. 
Moscow. Schwartz. 


ILLINOIS 

Avrora. Furman. 

Bioomineton. Hunt. 

Buvurrs. Carter. 

CARBONDALE. Mayor, Wright. 

CarTHAGE. Boatman. 

Cuar.eston. Hendrix, Taylor. 

Curcaa@o. Bay, Boardman, Brady, Campbell, 
Christman, Corliss, D’Arco, avis, 
Esposito, Ettinger, Gore, Holland, Kur- 
zin, Loch, Mansfield, Mary Esther, 
Miller, Moran, Nicolet, Schweitzer. 

Illinois Inst. of Tech. Alberti, Bibb, 
Browne, Busemann, Caton, DeCicco, 
Ford, Heins, we ins, Kliphardt, Krath- 
wohl, Miser, Oldenburger, Opatowski, 
Perlin, Peterhans, Reingold, Rosenberg, 
Sadowsky, Scibiorski, Silber, Wiegand, 
Wilcox, Wilson. 

Loyola Univ. Gerst, Mahoney, Templin. 

Univ. of Chicago. Albert, Barnard, Bartky, 
Bliss, Dickson, Everett, Finch, Graves, 
Groves, Hartung, Hestenes, Household- 
er, Kinney, Lane, Leavens, Logsdon, 
Lunn, Meyer, en Reid, Sanger, 
Smith, G. J. Young, J. W. A. Young. 

Wilson Junior Coll. Feltges, Lange, Ras- 
musen. 

ag ce _ Junior Coll. Ballard, Georges, 


Reklis. 
Decatur. Coulter, Kiefer, Ploenges. 
De Kats. 

Northern Illinois State Teachers Coll. Hell- 

mich, Stelford, Storm. 
Drxon. West. 
East St. Louis. Koken. 
Eureka. Newson. 
EVANSTON. 

Northwestern Univ. Broyde, Buell, Curtiss, 
Givens, Hellinger, Hildebrandt, Hol- 
gate, Moulton, Simmons, Wall, Wescott, 

olfe. 
Freeport. Baumgartner. 
GALESBURG. 
Coll. Heren, Smyth, Stephens. 
GLENVIEW. Olson. 
JACKSONVILLE. Hallerberg, Miller, Novak. 
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Laks Forsst. Curtis. 
LEBANON. Stowell. 
Lincoun. Balof. 
Macoms. 

Western Illinois State Teachers Coll. Ayre, 

Ginnings, Schreiber. 
Marion. Arena. 
Monmoutu. Beveridge. 
NorMAL. 

Illinois State Normal Univ. Atkin, Flagg, 
Mills, Poppen. 

PEORIA. 

Bradley Poly. Inst. 

Moore. 
PLAINFIELD. Paydon. 
River Forest. Dobbin. 
Rockrorp. Johnson. 
Rock Isianp. Cederberg, Olmsted. 
Sanpwicu. Rumney. 

SPRINGFIELD. Harman, Russell. 
TAYLORVILLE. Dappert. 
URBANA. 

Univ. of Illinois. Armstrong, Bailey, Car- 
michael, Coble, Crathorne, Hamming, 
Hartley, Hattan, Hazlett, Ketchum, 
Levy, Miles, Miller, Moore, Pepper, 
Peters, Vaughan. 

WHEATON. 
Wheaton Coll. Boyce, Brandt, Taylor. 
WIinneETKA. Humphrey. 


Comstock, Gault, 


INDIANA 


AnpERsON. Wiley. 
BLOOMINGTON. 

Indiana Univ. Artin, Hennel, Rothrock, 

Wells, Weyl, Williams, Wolfe. 
CoLLEGEVILLE. Zanolar. 
CRAWFORDSVILLE. Carscallen, Polley. 
Earuuam. Long. 

East Cuicaq@o. Burns. 
Fort WayYNE. Smith. 
Gary. Copp, Oursler. 
GosHEn. Hartzler. 
GREENCASTLE. 

— Univ. Arnold, Edington, Green- 

eaf. 
Hanover. Meyer. 
Hoty Cross. Edward. 
INDIANAPOLIS. Beal, Dotterer, Getchell, Mc- 
Colgin, Welchons, Zieroff. 
LAFAYETTE. 

Purdue Univ. Ayres, Black, Bolks, Burr, 
Crain, Fine, Golomb, Graves, Hadley, 
Hardman, Hazard, Hodge, Hughes, 
Keller, Klinger, Lanczos, Little, Miller, 
Niven, Reade, Robbins, Stone, Webster. 

Marron. Porter. 
Moncig. Edwards, Shively. 
Norre Dame. 

Univ. of Notre Dame. Caparé, Landin, 

Menger, Pepper, Utz. 
REYNOLDs. Erwin. 
Terre Haute. Martin, Shriner, Sousley, 

Straw. 

Upuanp. Draper. 
West Bapen Springs. Muehlmann. 


Iowa 
Ames. M. M. McKelvey. 

Iowa State Coll. ) Bancroft, 
Beach, Brandner, Daniells, Davis, Flem- 
ing, Gouwens, Herr, Lonseth, J. V. 
McKelvey, Robertson, Smith, Snedecor, 
Thielman. 

Cepar FALts. 

Iowa State Teachers Coll. Hove, Kearney, 

Trimble, Van Engen. 
Crpar Rapips. Coffin, Swanson. 
Creston. Newlin. 
Des Mornss. Kirchen, McClelland, Neff. 
Dusvaqvue. Burns. 
Fayette. Deming. 
GRINNELL, 
Grinnell Coll. Butchart, McClenon, Rusk. 
Hopkinton. Earhart. 
INDIANOLA. Emmons. 
Iowa Ciry. Price. 

State Univ. of Iowa. Chittenden, Conk- 
wright, Craig, Knowler, Oberg, Ward, 
Woods, Wylie. 

Iowa Fatts. Kreider. 
Mount VERNON. 

Cornell Coll. Davis, 
Moots. 

Sroux City. Rochford. 
WavERLY. Chellevold. 


Kansas 
Arcuison. Obrist, Pretz, Sullivan. 
Baupwin. Garrett. 
Ex Dorapo. Wrestler. 
Emporia. Peterson, Tucker. 
Hays. Colyer, Grabbe, McCormick. 
Hesston. Driver. 
Kansas City. Thornton. 
LAWRENCE, 

Univ. of Kansas. Babcock, Black, Dough- 
erty, Jordan, Kalisch, Marm, Price, 
Smith, Stouffer, Ulmer, Wheeler. 

MANHATTAN. 

Kansas State Coll. Babcock, vag: cane 
Hyde, Janes, Lewis, Mossman, Remick, 
Bigley, Stratton, White. 

Nortu Newron. Richert. 
Orrawa. Bemmels. 
PirTsBuRG. 
Kansas State Teachers Coll. Curfman, 
Shirk, Smith. 
Sauna. Arnoldy. 
STERLING. Bell. 
Topeka. Eberhart. 
Wicuita. Greer, Longenecker, Reagan. 
’ Univ. of Wichita. Hanna, Hoare, Read, 


Wedel. 
Xavier. Ann Elizabeth. 
KENTUCKY 


Freese, McGaw, 


BEREA. 
Berea Coll. Hutcherson, Pugsley, Roberts. 
Bow ine GREEN. Yarbrough. 
Covinaton. Thuener. 
GEorGETOWN. Hatfield. 
Lexineton. Wright. 
Univ. of Kentucky. Boyd, Brown, Cohen, 
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Downing, John, Latimer, LeStourgeon, 
Pence, South. 

Lovisvi1LLE. Bloom, Bullitt, Fields, Ford, 
Morrison, Schaeffer. 

Univ. of Louisville. Moore, Simester, Stev- 

enson. 

Movnt. Sheeran. 

Fair. 

Morray. Carman. 

Ricumonp. Jenkins, Park. 


LovIsIANA 
Baton Rovae. 
Louisiana State Univ. Dorroh, Freas, 
Karnes, Nichols, O’Quinn, Parker, 


Rickey, Rutt, Sanders, Smith, Thorne, 
White 


Hammonp. Tucker. 
LAFAYETTE. 

Southwestern Louisiana Inst. Buchanan, 
Loflin, Rees. 

LAKE Bradford. 
Monroe. Currie. 
NATCHITOCHES. 

Louisiana State Normal Coll. Blair, Killen, 
Maddox. 

New Orweans. Dickinson, Frankenbush, 
Monasterio, Stevens. 

Tulane Univ. Beard, Buchanan, Cramer, 
Duren, sig Many, Riess, 
Spencer, Thomson, Weiss. 

PINEVILLE. Temple. 
Ruston. 

Louisiana Poly. Inst. Garrison, Kalten- 
born, Schroeder, Smith. 

Sureveport. Banks, Cooper, Hardin. 


MAINE 

BRUNSWICK. 

Bowdoin Coll. Christie, Hammond, Holmes, 

Korgan, Moody. 

Hovtton. Morse. 
Lewiston. Ramsdell, Wilkins. 
Orono. Bryan, Kimball. ‘ 
WarTERVILLE. Ashcraft. 


MARYLAND 


ABERDEEN Provina Grovunpb. Dederick, 

Green, Hart; Mills. 

ANNAPOLIS. Bingley, Buchanan, Wilson. 

U. S. Naval Acad. Ayres, Ball, Bleick, 
Bramble, Church, Chasenie, Currier, 
Dillingham, Gere, Kells, Lamb, Lyle, 
Moore, Phelps, Rawlins, Root, Scar- 
borough, Sears. 

BALTIMORE. Karl, Roman, Smith. 

Goucher Coll. Bacon, Lewis, Torrey. 

Johns Hopkins Univ. Bourne, Cohen, Mor- 
rill, Murnaghan, Reed, Zariski. 

Park. 

Univ. of Maryland. Hall, Lancaster, Rich- 

eson. 
Emmitspoura. Burke. 
Freperick. Brown. 
Frostpoure. Hallett. 
Towson. Littauer. 


MASSACHUSETTS 


AmueErsT. Esty, Kleene. 

Massachusetts State Coll. Boutelle, Miller, 
Moore. 

Betmont. Jackson. 

Boston, Brown, Bruce, Combellack, Gould, 
Hemenway, Hubbard, Laurentine, Miller, 
Mode, Spear, Weaver, Wilson. 

BrooxuineE. McCarthy. 

CAMBRIDGE. 

Harvard Univ. Beatley, G. D. Birkhoff, 
G. Birkhoff, Boas, Buck, Coolidge, Em- 
mons, Huntington, Kaplansky, Mac 
Lane, Rulon, Stone, Walsh, Widder. 

Massachusetts Inst. of Tech. Cameron, Clif- 
ford, Douglass, Franklin, Harvey, Has- 
kins, Moon, Salem, Woods, Zeldin. 

Cuestnut Marcou, O’ Donnell. 

CuicopEE. Madden. 

East Boston. Lennahan. 

Groton. Holt, Nash. 

Lynn. Oergel, Taylor. 

Mitrorp. Dennison. 

Movunt Hermon. Lockwood. 

NortHampton. Munroe. 

Smith Coll. McCoy, Montgomery, Newton, 
Rambo. 

Norton. Garabedian, Watt. 

PrerersHaM. Moriarty. 

PittsFiELD. Washburne. 

Harrison. 

Boeder. 

Soutn Hap ey. Litzinger. 

Swampscort. Evans. 

Turts Mergendahl, Ransom. 

Tynessoro. Richmond. 

WELLESLEY. 

Wellesley Coll. Copeland, Merrill, Russell, 
Stark, Young. 

Weston. Burke. 

WILLIAMSTOWN. 

Coll. Agard, Beer, 


ells. 
Worcester. Melville, Wheeler. 
— Poly. Inst. Brown, Gay, Morley, 
ice. 


Gillette, 


MIcHIGAN 
Ausion. Ingalls, Sleight. 
ANN ARBOR. 

Univ. of Michigan. Bradshaw, Cebula, 
Churchill, Coe, Copeland, Craig, Cris- 
pin, Dwyer, Faulkner, Field, Fischer, 
Goldstine, Hay, Hildebrandt, Hopkins, 


Johnson, Kaplan, Karpinski, Love, 
Nyswander, Rainich, Rainville, Rouse, 
Rufus, Running, Schorling, Thrall, 
Wilder. 


DEARBORN. Jones. 
Detroit. Bagby, Denton, Goldman, Mary 
Paula, Sanders, Shires. 
Univ. of Detroit. Hausmann, Johnston, Mc- 


arthy. 
Wayne Univ. Baldwin, Borgman, Folley, 
Morrow, Nelson, Pixley. 
East LANSING. 
Michigan State Coll. Barbour, Baten, Bis- 
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singer, Frame, Grove, Hill, Nordhaus, 
Plant, Powell, Speeker, Toralballa, Van 
Schaack, Welmers. 

DeMoss, Swanson. 

GRAND Rapips. Bellardo, Warren. 

Hart. Burdick. 

HIGHLAND Park. Peterson. 

Beeler. 

Houuanp. Lampen. 

Ironwoop. Field. 

Kauamazoo. Walton. 

Western Michigan Coll. Ackley, Bartoo, 

Blair, Butler, Cain, Everett. 

Kavxaska. Dunlap. 

MaRrQueETTE. Spooner. 

MIDLAND. Spencer. 

Mitrorpb. McNeal. 

Mount Pueasant. Foust, Richtmeyer. 

MuskEGon. Conger. 

Ypsivanti. Erikson, Lindquist. 


MINNESOTA 
CoLERAINE. Davis. 
CoLLEGEVILLE, Danzl, Winkelmann. 
Cothran, Mercedes, Strane. 
Exy. Cramer. 
Schey. 
Hrissina. Erickson. 
MINNEAPOLIS. Shuman. 

Univ. of Minnesota. Amundson, Brink, 
Brooke, Bussey, Campaigne, Carlson, 
Colson, Eggers, Fattu, Fischer, Gibbens, 
Hart, Hartig, Jackson, Jensen, Johns- 
ton, Kirchner, Koehler, McCutcheon, 
McEwen, Munro, Ness, Olmsted, Pries- 
ter, Quaid, Saunders, Seammon, Shum- 
way, Stigler, Thorp, Turner, Turrittin, 
Underhill. 

Moorueap. Andersen, Mundhjeld. 
Carlson. 

Carleton Coll. Gingrich, Milleson, Wegner. 
Rocuester. Hickman. 
Sr. Josepu. Scoblic. 
Sr. Paut. Camp, Thornton. 

= of St. Thomas. Bush, Spitzbart, Tay- 
or. 

Sr. Peter. Nelson. 
Vireinia. Hancock. 
Winona. De La Salle. 


MISSISSIPPI 
Gerst. 
CLEVELAND. Ward. 
Curinton. Barnes. 
Jackson. Babbitt, McCoy, Mitchell, Van 
Hook. 
State 
Mississippi State Coll. Coker, Murray, Ol- 
livier, Pettis, Smith 
Univ. - Mississippi. Bickerstaff, Hume, 
Quar 
Missouri 
Capr GIRARDEAU. Michel. 
Criayvon. Lafferty. 
Coutumsia. Cosby, Callaway. 


Univ. of Missourt. Blumenthal, Ewing, 
Ferguson, Haynes, Shanks, Wahlin, 
Wehausen, Westfall. 

Fayette. Hadley. 

Futron. Sweazey. 

HANNIBAL. Foreman. 

JEFFERSON City. Jason, Talbot. 

Kansas City. Cutting, Doyle, Pierson. 

KIRKSVILLE. Jamison. 

MaryYVILLE. Lane. 

PARKVILLE. Crull, Messick. 

Rota. Erkiletian. 

Sr. Karr. 

St. Louris. Bock, Callaghan, Case, Gate- 
wood, Marth, Shreve, Siroky. 

Washington Univ. Dunkel, Middlemiss, 
Rider, Roever. 

SPRINGFIELD. Finkel, Graves, H’ Doubler. 
WARRENSBOURG. Jacobson. 
WessTER Groves. Clarke. 


MonrTANA 
Bozeman. Hurst. 
Burts. Smith. 
Garrison. Canning. 
HELENA. Topel. 
Missou.a. Carey, Merrill. 


NEBRASKA 
CuHapron. Berry. 
Erwin. 
Hastines. Hadlock, McDill. 
Lincoun. Arnold, Gass, Howie, Ogden. 

Univ. of Nebraska. Basoco, Brenke, Camp, 
Candy, Congdon, Cox, Gaba, Harper, 
Huff, Hull, Linscheid, Runge. 

OMAHA. Bettinger, Dwyer. 

Univ. of Omaha. Coleman, Earl, Rice. 
Wayne. Boyce. 
Yorx. Feemster. 


NEVADA 
Reno. Beesley, Wood. 


New HamMpsHIRE 


Concorp. Conwell. 

Duruam. Lewis, Slobin. 

Exeter. Adkins, Funkhouser, Pennell. 
Hanover. Morgan. 

Dartmouth Coll. Brown, Forsyth, Mathew- 
son, Nordstrom, Perkins, Robinson, 
Silverman, Street, Wilder. 

Keene. Goodrich. 
MancuHestTER. O’ Leary. 
Piymoutu. Smith. 


New JERSEY 
Curton. Struyk. 
ConvEntT Station. Kenna. 
Dover. Cohen. 
East Orange. Nordgaard. 
Hieutstown. Litterick. 
HosoxkeEn. Hazeltine, Murray, Schnefel. 
Jersey City. Kopp, McGrath. 
Laxkewoop. Wallick. 
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LAWRENCEVILLE. 
Lawrenceville School. Durell, Kimball, 
Mikesh. 


Mapison. Battin. 


Newark. Karst, MacDonald, Mosesson, 
Strock. 
New Brunswick. 
Rutgers Univ. Bunyan, Galbraith, Grant, 
Meder, Morris, Nelson, Starke, Walter. 
Norra PLAINFIELD. Rayher. 
Patterson. McGlade. 
Princeton. Flood. 
Inst. for Advanced Study. Alexander, 
Morse, Veblen, von Neumann. 
Princeton Univ. Adams, Bohnenblust, 
Brock, Eisenhart, Gillespie, Lefschetz, 
Mosteller, Rauch, Scheffé, Tompkins, 
Tucker, Tukey, Wedderburn, Wilks. 
Orange. Rauch, Stanwick. 
TEANECK. Coleman. 
TRENTON. Shuster. 
Upper 
New Jersey State Teachers Coll. Campbell, 
Clifford, Davis, Fehr, Mallory. 
West Oranas. Edison. 


New Mexico 


ALBUQUERQUE. Bauer. 
Univ. of New Mezico. Barker, Gentry, Lar- 
sen, Newsom, Rosenthal, Valuckas. 
Las Vraas. Roberts, Rodgers. 
PORTALES. 
Eastern New Mexico Coll. Fleck, Rosen, 
Wallis. 
RosweE.t. Harp. 
Socorro. Reece. 
State 
New Mezico Coll. of A. and M.A. Branson, 
Heinzman, Swingle, Wells. 


New York 
ALBANY. 

New York State Coll. for Teachers. Beaver, 
Birchenough, DoBell, Lester, Snader, 
Stokes. 

ALFRED. 
Alfred Univ. Lowenstein, Nevins, Polan, 
Seidlin, Titsworth, Whitford. 
AURORA. 
Wells Coll. Clement, Hollcroft, Rusk. 
Brooxktyn. Braverman, Charosh, Cowles, 
Eichert, First, Kalish, Koch, Kramer- 
Lassar, Lavoie, Levy, Lieber, Mandel, 
McCarthy, McMahon, Mehr, Miller, 
Palladino, Peters, Rush, Salkind, 
Thompson, Tolle, Treiber, Wallach. 

Brooklyn Coll. Borofsky, Boyer, Douglas, 
Fleisher, Forman. Griffin, Harkin, Hur- 
witz, Johnson, Kennison, Landers, Mac- 
Neish, Maria, Moore, Prenowitz, Rich- 
ardson, Singer, Smith, Wolfe, Wood- 
bridge. 

Poly. Inst. of Brooklyn. Berry, Foster, 
Reagan, Whitford. 

Burrao. Bartram, Blanche, Browne, Har- 
rington, Podmele. 


Univ. of Buffalo. Brendel, Civin, Gehman, 

Montague, Ott, Pound. 
CLINTON. 

Hamilton Coll. Brown, Ferry, Johanson, 

McBrien, Patterson. 
Exmira. Suffa. 
FLUSHING. 

Queens Coll. Archibald, Brown, Cairns, 
Cope, Feld, Raudenbush, Sard, William- 
son. 

GarDEN City. Bowden, Schultz. 
Geneva. Durfee, Hubbs. 
HAMILTON. 

Colgate Univ. Aude, Munshower, Ward- 
well. 

Hayt Corners. Ford. 
HempstEabD. Ollmann, Stabler. 
Hovaeuron. Davison. 

IrHaca. 

Cornell Univ. Agnew, Beinert, Carver, 
Curtiss, Firestone, Flexner, Gunderson, 
Hailperin, Hatfield, Hurwitz, Jones, 
Kac, Lee, Manning, Moses, Peiser, Ros- 
ser, Scott, Smith, Snyder, Walker. 

Kenmore. Hodges. 

Nickol. 

New York. Berger, Bergstresser, Berkeley, 
Bernard, Boehm, Buell, Buikstra, Bur- 
ess, Crane, Darraugh, D’Atri, A. M. 
insburg, J. Ginsburg, Gray, Hastings, 
Heath, Hlavaty, Jablonower, Joffe, 
Karapetoff, Katz, Keeler, Kirby, Krait- 
chik, Kubis, Lazar, Lehner, Longfellow, 
Martin, McKenna, Mirick, olina, 
Moore, Nehrbas, Oehler, Phillips, 
Quilty, Roll, Ruderman, Schwartz, 
Sheridan, Skelding, Steinhaus, Stuckey, 
Swenson, Wayne, Weaver, Young. 

Bell Telephone Labs. Jones, MacColl, 
Mead, Fry, Gray, Harvey, Riordan, 
Schelkunoff, Shewhart. 

Coll. of the City of New York. Allen, Fager- 
strom, Gill, Griffin, Grove, Hubert, 
Linehan, MacEwen, Milkman, Post, 
Robinson, Turner, Whitford, Wirth, 
Wright. 

Columbia Univ. Comer, Fite, Gentzler, 
Hutchinson, Kasner, Ladue, Mullins, 
Piranian, Reeve, Ritt, Siceloff, Smith, 
Upton, Walker. 

Cooper Union. Lehmann, Miller, Roth, 
Tanzola. 

Hunter Coll. Anderson, Aroian, Bowden, 
Bradley, Mrs. J. H. Bushey, J. H. 
Bushey, Cooper, Darkow, Eisele, Hill, 
Kutman, Landers, Rees, Simons, Weis- 
ner, Whelan. 

New York Univ. Adler, Bernstein, Cooley, 
Courant, Doermann, Flanders, Forray, 
Graham, John, Kline, Norman, Payne, 
Peters, Putnam, Reddick, Rehberg, 
Schlauch, Tilley, Wahlert, Yanosik. 

Niagara University. O’Connor. 
Oneonta. Callahan, Sanford. 
PELHAM. Milos. 

PotspaM. Buxton, Waltz. 
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POUGHKEEPSIE. 
Vassar Coll. Baker, Durand, Wells. 
Rocuester. Chesna, Eastham, Fraser, Hard- 


ing. 

Univ. of Rochester. Atkins, Bernstein, Betz, 

Gale, Long, Seidel, Watkeys. 
Sr. BoNAVENTURE. Scheier. 
ScHENEcTADY. Poritsky. 

Union Coll. Burkett, Fox, Morse, Rhodes, 
Snyder. 

SraTen Baez, Karnow. 
SyRAcUsE. 

Syracuse Univ. Carroll, Celauro, Decker, 
Eves, Halmos, Harwood, Martin, 8. H. 
Taylor, W. E. Taylor. 

Troy. 

Rensselaer Poly. Inst. Allen, Biggerstaff, 
awn, Campbell, Merrill, Nash, Stil- 
well, 


West Point. 
U. S. Military Acad. Farnell, Hazlewood, 
Jones, Yates. 
Wromina. Hartnell. 


CAROLINA 
Burr’s Creek. Harris. 
Hit. Carroll. 
University of North Carolina. Browne, 


Cameron, Garner, Henderson, Hicker- . 


son, Hill, Lasley, Mackie, Reynolds. 
Douglass, Jones, Woodson. 
Davipson. McGavock, Mebane. 


Duke Univ. Dressel, Elliott, Gergen, 
Hickson, Patterson, Rankin, Roberts, 
Thomas. 


GREENSBORO. Barton, Pegram, Strong. 

GREENVILLE. Graham, ReBarker. 

Pornt. Adams. 

Mars Hitt. Howell, Robinson. 

Downing, Eason. 

North Carolina State Coll. Bullock, Cell, 

Levine, Strobel. 

Rep Sprinas. Prince. 

Sauispury. Dearborn. 

WILMINGTON. Peebles. 


Daxora 
Fara@o. Smith 
Granp Forks. Mason, Staley. 
JAMESTOWN. Jackson. 


OxI0 
Aba. Whitted. 
Axron. Bender, Selby. 
ALLIANCE. Ruddick. 


ATHENS. 
Ohio Univ. Denbow, Marquis, Miller, 
Reed, Starcher. 
BEREA. 


Baldwin-Wallace Coll. Annear, Brown, 
Stright. 
Bow tina GREEN. Mathias, Overman. 
Mathias. 
Cincinnati. Reilly. 
Univ. of Cincinnati. Barnett, Brand, Han- 
cock, Justice, Lipsich, Lubin, Merriman, 


Moore, Smith, Sz4sz, Taylor, Yowell. 
CLEVELAND. Anderson, Bailey, Burwell, Gar- 
vin, Johnson. 
Case School of Appl. Sci. Brown, Buring- 
ton, Focke, Green, Justin, Morris, 
Nassau, Pierce, Rinehart, Thomas, Tor- 


rance. 

Fenn Coll. Godfrey, Kelly, Patterson, To- 
lar, Van Voorhis. 

John Carroll Univ. Dustheimer, Hunter, 
Joliat. 

Western Reserve Univ. Boyce, Musselman, 
Simon. 

CLEVELAND Her@uts. Irr. 
Co.umsvs. Singer, Wildermuth. 

Ohio State Univ. Albert, Bamforth, Bareis, 
Beatty, Blumberg, Caris, Jones, Kuhn, 
LaPaz, Manson, Maple, Mickle, Morris, 
Parrish, Radé, Rasor, Rice, Rickard, 
Synge, Toops, Woods, Wylie. 

Dayton. Eagle, Johnson, Schraut. 
Deriance. MacCullough. 
DELAWARE. Crane, Rowland. 
GaMBIER. Bumer, MacNeille. 
GRANVILLE. 

Denison Univ. Bright, Heyda, Ladner, 
Moeller, Stewart, Wiley. 

Hiram. Clarke. 


NT. 
Kent State Univ. Brooks, Harshbarger, 
Manchester, Olson, Rogers, Stelson. 
LAKESIDE, Wolfe. 
LAURELVILLE. Reichelderfer. 
Marietta. Bennett, Sandt. 
Mount Sr. JosepH. Corona. 
Napo.eon. Yeager. 
New Concorp. Knight. 
New Lexineton. Hoops. 
Norts Battimore. Blackall. 
Smyth. 
Oberlin Coll. Cairns, Carr, Randolph, Sin- 
clair, Vance, Wagner, C. H. Yeaton, 
M. M. Yeaton. 
Oxrorp. Goins, Tappan. 
Miami Univ. Anderson, Pollard, Spence- 
ley, Wolfe. 
PAINESVILLE. Peters. 
SPRINGFIELD. Krueger, Tripp. 
To.epo. Koley, Mercedes. 
Univ. of Toledo. Brandeberry, Dancer, 
Lemme, Welker. 
WESTERVILLE. Glover. 
WILBERFORCE. Toney. 
Witmineron. Spinks. 
Wooster. 
Coll. of Wooster. Fobes, Hildner, Knight, 
Williamson, Yanney. 
Ye Sprines. Astrachan, Helms, 
Younastown. Foard, McKissock. 


OKLAHOMA 
Apa. Heimann. 
Atva. Hall. 
NorMAN. 
Univ. of Oklahoma. Brixey, Court, Duval, 
Hassler, LaFon, McFarland, Reaves, 
Springer. 


Be 
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SHAwWNEE. Doerfler, Short. 
STILLWATER. 
Oklahoma A. and M. Coll. Allen, Barnett, 
Flanders, Smith, Zant. 
Tuxsa. Ellis, Veatch. 


OREGON 
CoRVALLIS. 
Oregon State Coll. Beaty, Hammer, LaRoe, 
Milne, Sobezyk, Williams. 
EUGENE. 
Univ. of Oregon. DeCou, Maddaus, Mour- 
sund, Peterson, Poole, Scobert, Wood. 
Forrst Grove. Price. 
McMInnvVILLE. Ramsey. 
PortLanD. Griffin, Hadley, Merriss. 
Satem. Luther. 


PENNSYLVANIA 


ALLENTOWN. Billig, Deck, Koehler, Kunkel. 
ANNVILLE. Black. 

BEAVER Cleland. 

Ashbaugh, Rader. 

Lehigh Univ. Cutler, Fort, Latshaw, 
Pitcher, Raynor, Reynolds, Shook, 
Smail, Smiley, Van Arnam. 

Bristou. Downing. 
Bryn Mawe. Allen, Atkinson, Williams. 
Bryn Mawr Coll. Lehr, Oxtoby, Wheeler. 
CaMBRIDGE Sprinas. Hawthorne. 
Ayres, Stuart. 
CuestErR. Campbell, Williams. 
CoLLEGEVILLE. 

Ursinus Coll. Clawson, Dennis, Manning. 
Drexe. Maddrill. 
EASTON. 

Lafayette Coll. Benner, Cawley, Hatch, 

C. V. L. Smith, W. M. Smith. 
ELIzaBETHTOWN. Heilman. 
Eriz. Benedicta, Kraus, Sullivan. 
Gertyssoura. Clutz. 
GrEENsBouRG. MeNeil. 
Grove City. Carpenter, Renwick. 
Harrisspura. Whited. 
HAVERFORD. 

Haverford Coll. Allendoerfer, Oakley, Ve- 

dova, Wilson. 
Haze.ton. Herpel. 
Hersuey. Haag. 
HUNTINGDON. Stayer. 
Kourztown. Knedler. 
LANCASTER. 

Franklin and Marshall Coll. Ikenberry, 
Marburger, Murray. 

Latrose. Seubert. 
LEWISBURG. 
Bucknell Univ. Gold, MacCreadie, Miller, 
Richardson. 
Lock Haven. Smith. 
MEADVILLE. Smith, Steen. 
Mercerssora. Johnson. 
MILLERSVILLE. Boyer. 
New Sturm. 
New Black. 
Oaxmont. Petrie. 
Oxrorp. Haviland. 
PHILADELPHIA. Brown, Cavalli, Cherry, Con- 


stable, Davis, Eggert, Epstein, Fudge, 
Latshaw, Leifer, McDonough, 
Neary, Robertson, Russ, Slepin, Smith. 

Univ. of Pennsylvania. Caris, Evans, Kline, 
Luginbuhl, Pflaum, Safford, Shohat, 
Wallace, Whitman, Wilson. 

Picture Rocks. Price. 

Arnold, Baird, Briant, Buker, 
Calkins, Donaldson, Frankel, Jamison, 
Mullan, Wells. 

Carnegie Inst. of Tech. Dines, Hoover, 
Johnson, Levine, Moskovitz, Neelley, 
Olds, Rosenbach, Saibel, Smith, Starr, 

Unio. of Pittsburgh. Blumberg, B 
niv. of Pittsburgh. Blumberg, Bryson, 
Foraker, Hovey, Wagner. 

PLEASANTVILLE. Kerr. 

PorrsviLLE. Knapper. 

Reapina. Speicher. 

Scranton. Bertrand, Mary Daniel. 

SHENANDOAH. Bauser. 

Kieffer. 

Surppery Rock. Lady. 

Stare H. B. Owens. 

Pennsylvania State Coll. Cohen, Cunning- 
ham, Curry, eioggs Frink, Gordon, 
Gravatt, Graves, Hagen, Harrington, 
Johnson, F. W. Owens, Rogers, Rupp, 
Schwartz, Sheffer. 


SWARTHMORE. 
Swarthmore Coll. Brinkmann, Dresden, 
Marriott. 
VILLANOVA. Crawford. 
WASHINGTON. 


Washington and Jefferson Coll. Bert, Dor- 
wart, Shaub, Thomas. 
Waynessoura. Moston. 
York. Baker. 


Kinaston. Brown, Stauffer. 
Newport. Chase. 
Provipence. McKenney. 

Brown Univ. Adams, Archibald, Bennett, 
Carlen, Gaskell, Gilman, Manning, 
Richardson, Saltzer, Schmidt, Smiley, 
Tamarkin. 


Soutu CAROLINA 


CHARLESTON. 
The Citadel. Dye, Hair, Hutchison, 
Reves, Saunders. 
Ciemson. Stanley. 
CunTon. Spencer. 
CoLuMBIA. 
Univ. of South Carolina. Dinkines, Jack- 
son, Shuler, Williams. 
GREENVILLE. Blackwell. 
HARTSVILLE. Reaves. 
NEwBERRY. Gaver. 
Rock Hu. Stokes. 
SPARTANBURG. Pettis. 


Sours Daxota 
BROOKINGS. 
South Dakota State Coll. MacDougal, 
Walder, Wente. 
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Knox. 
Rapip City. Swanson. 
S1oux Fauus. Winn. 
SpearFisH. Hesseltine. 
SPRINGFIELD. Hoopes. 
VERMILLION. 
Univ. of South Dakota. Ekman, Howell, 
alander. 


TENNESSEE 


CuatTanooaa. Hughes, Massey, Mays. 
Hutchinson, Moorman. 
Fountain City. Keller. 
Harrogate. Bowling. 
JEFFERSON City. Sloan. 
Jounson City. Carson. 
KNOXVILLE. 
Univ. of Tennessee. Cooley, Eaves, Ficken, 
Gillis, Lee, Pepper, Pollard, Purviance. 
MARYVILLE. Sisk. 
Mempuis. Locke, Walbert. 
NasHVILLE. Falvey, Jordan, N. P. Miser, 
Van Horn, Wren. 
Vanderbilt Univ. Blair, Hyden, Lundberg, 
W. L. Miser, Morrel. 


TEXAs 
ABILENE. Burnam, Mullings, Tate. 
ALPINE. Gilley. 
AMARILLO. Layton, Whetstone. 
Aruinaton. Howard. 
AUSTIN. 

Univ. of Texas. Anderson, Batchelder, 
Beckenbach, Craig, Decherd, Ettlinger, 
Greenwood, Lubben, Moore, Nelson, 
Vandiver. 

Bonuam. McLaughlin. 
BROwNnNsvVILLE. de la Garza. 
Canyon. Murray. 
SrarIon. 

A. and M. Coll. of Texas. Basye, Blumberg, 
Daum, Edmonson, Klipple, Luther, 
McCulley, Moore, Pinkerton, Wapple. 

Dattas. Sorrells. 

Southern Methodist Univ. Huff, Mouzon, 

Starr. 
Denton. White. 
North Texas State Teachers Coll. Brown, 
Cooke, Hanson. 
Eu Paso. Schwid. 
Fort Wort. Ramsey, Sherer. 
GEORGETOWN. Olson. 
Hovston. Baker, Blau, Horn, Rees, Slot- 
nick, Underwood. 

Rice Inst. Bray, Brunk, Dean, Lovett, 
Mandelbrojt, Ulrich. 

HUnTSVILLE. Querry. 
Kennedy. 
Lussock. 

Texas Tech. Coll. Heineman, May, Michie, 
Parker, Rowland, Sparks, Thompson, 
Underwood, Webb. 

Maypraru. Thomas. 

Prarrigz View. Randall, Stephens. 

San Antonio. Mary of Mercy, McNelly, 
Morgan, Newton, Schnepp. 

STEPHENVILLE. McSweeny, Redden. 


Teaaue. Notley. 
Wicuita Fauis. Adams, 


Logan. Bird, Calvert. 
Sr. Grorae. Everett. 
Ciry. Bridger. 
Univ. of Utah. Biesele, Gibson, Hayes, 
Henriques, Horsfall, Pehrson. 


VERMONT 
BuRLINGTON. 
Univ. of Vermont. Bullard, Butterfield, 
Millington, Swift. 
MIDDLEBURY. 
Middlebury Coll. Ballou, Bowker, Hazel- 
tine, Perkins. 
NORTHFIELD. Dix. 
Alliot. 
Saxtons River. Belding. 


VIRGINIA 


ASHLAND. Blincoe, Simpson. 
BLACKSBURG. 
Virginia Poly. Inst. Hatcher, McFadden, 
O’Shaughnessy. 
Buena Vista. Durham. 
CHARLOTTESVILLE. Patten. 
Univ. of Virginia. Aylor, Hedlund, Lin- 
field, McShane, Oglesby, Whyburn. 
Emory. Miller. 
Errrickx. Hunter. 
FarMVILLE. Taliaferro. 
FREDERICKSBURG. Frick. 
Hampton. Perkins. 
Houtuins. Allen. 
Lexineton. Paxton, Smith. 
Virginia Military Inst. Knox, 
Purdie. 
Lyncusoura. Baker, Elder, Larew, Wiggin. 
Keppler. 
Newport News. Raine. 
Smith. 
Ricumonp. Drew. 
Univ. of Richmond. Coleman, Gaines, 
Harris, Wheeler. 
Sa.em. Carpenter. 
Sraunton. Taylor. 
Sweer Briar. 
" Sweet Briar Coll. Bates, Cole, Morenus. 
WILLIAMSBURG. 
Coll. of William and Mary. Calkins, 
Gregory, Phalen, Stetson. 


Byrne, 


WASHINGTON 
ABERDEEN. Porter. 
CrenTrRALia. Van Arkel. 
CHENEY. Bell. 
PULLMAN. 

State Coll. of Washington. Butler, Hacker, 
Knebelman, Ogawa. 

SeaTt_e. Beegle, Muggli. 

Univ. of Washington. Ballantine, Cramlet, 
Haller, Jerbert, McFarlan, Mullemeister, 
Winger, Zuckerman. 

Spoxans. Carlson. 
Tacoma. Martin. 
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Wa ta. Bratton, Stewart. 
Yakima. Whitney. 


West VIRGINIA 
Keyser. Krabill. 
LewisBura. Davis. 
Montaomery. Reckzeh. 
MorRGANTOWN. 
West Virginia Univ. Davis, Eiesland, 
Peters, Reynolds, Turner, Vehse, Vest. 
West Liserry. Kiplinger. 


WISCONSIN 
ApPpLeToN. Berry. 
Betort. Conwell, Huffer. 
Cupany. Sedlak. 
Eav Cuarre. Ullsvik. 
La Crosse. Adkins. 
Maopison. Felder. 

Univ. of Wisconsin. Allen, Butter, Evans, 
Hart, Ingraham, Kenney, Langer, Mac- 
Duffee, March, Simpson, Sokolnikoff, 
Trump. 


Beckwith, Bigelow, Boehmer, 
London, Mary Felice, Norris. 
M Univ. Luteyn, Pettit, Wilezew- 
1 


ski. 
Univ. of Wisconsin Exten. Div. Bardell, 
Battig, Marden, Parkinson, Vass, Wolf. 
Osuxosu. Beenken, Price. 
PLATTEVILLE. Harrell. 
River Fatts. Eide. 
Sr. Francis. Fetterer, Jautz, Mary Ger- 
trude. 
Superior. Flogstad, Smith. 
Wavkxesna. Dancey, Hopkins. 
West Fitzpatrick. 
West DrePeEre. DeCleene. 
WuiterisyH Bay. Anderson. 


Wyomina 
Laramig. Bellamy. 
Univ. of Wyoming. Barr, Neubauer, 
Rechard, Varineau. 


CANADA 


EpMONTON. 
Univ. of Alberta. Campbell, Cook, Sheldon. 
FREDERICTON. Miller. 
Hamitron. Findlay. 
KinGsTon. 
Queen’s Univ. Blyth, Jeffery, Miller. 
LENNOXVILLE. Richardson. 
Lonpon. Cole, Kingston. 
MontrEAL. Gauthier, Gough, Pelletier, 


Perry. 
McGill Univ. Pall, Tate, Wood. 
Orrawa. Dubé. 
Pouliot, Tremblay. 


Rearna. Oakland. 

Crawford, McEwen. 
Saskatoon. Pyke. 

Toronto. Dobson, Grant. 

Univ. of Toronto. Beatty, Brauer, Burk, 
Coxeter, Pounder, Robinson, Rose- 
brugh. 

VANCOUVER. 

Univ. of British Columbia. Buchanan, 

Gage, James, Nowlan. 
WELLS. Stewart. 
Winnirea. Warren, Wilson. 
Macphail. 


FOREIGN MEMBERS 


ARGENTINA 
Buenos ArrEs. Baidaff, Barral-Souto. 


AUSTRALIA 
ADELAIDE. Wilton. 


BELGIUM 
Ucc.s. Errera. 


British HONDURAS 
Beuizz. Zimmerman. 


CHILE 
Santraq@o. Moreno. 
CHINA 
Canton. MacDonald 
CuBA 
Havana. Corral y Aleman, Gonzédles. 
Ecuapor 
Quito. Thullen. 
ENGLAND 


Campripae. Hardy. 


Cuirrina Norton. O’Hara. 
Lonpon. Dalal, Todd. 


FINLAND 
Hetsinerors. Ahlfors. 


HuNnGARY 
Bupapsst. Arany. 


INDIA 
BANGALORE. Iyengar. 
Mapras. Durairajan. 
Poona. Banerji. 
Surat. Shah. 
IRELAND 


Betrast. McCrea. 
Dustin. Rowe. 


ITALY 


Botoena. Bortolotti. 
Nap ies. Crudeli. 
Rome. Enriques, Laboccetta. 


Mexico 
Mexico. N&poles. 
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New ZEALAND AFRICA 
Dunepin. Martyn. BLOEMFONTEIN. Arndt. 
PANAMA Spain 
Panama Ciry. Linares. San Sepastian. Thébault. 
PERU Srraits SETTLEMENTS 
Lima. de Losada y Puga. Srnq@apore. Oppenheim. 
PorTUGAL SwITZERLAND 
Lisson. C ha. Frrsovura. Bays. 
RouMANIA 
Timisoara. Sergescu. Berrot. Jurdak. 
Russia Urvevay 


Moscow. Kryloff. Calcagno. 
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BY-LAWS OF THE MATHEMATICAL ASSOCIATION OF AMERICA (INC.) 
(As amended to January 1, 1944) 


ArticLe I—Nameg, AND CorRPORATE SEAL 
1. This organization shall be known as 
Tue MATHEMATICAL ASSOCIATION OF AMERICA (INCORPORATED) 

2. Its object shall be to assist in promoting the interests of mathematics in America, 
especially in the collegiate field, - holding meetings in any part of the United States or 
Canada for the presentation and discussion of mathematical papers, by the publication of 
mathematical papers, journals, books, rae pees and reports, by conducting investigations 
for the purpose of improving the teaching of mathematics, by accumulating a mathematical 
library and by codperating with other organizations whenever this may be desirable for 
attaining these or similar objects. 

3. The Corporate Seal of the Association shall have inscribed thereon the name of the 
Association and the words “Corporate Seal—lIllinois.” 


ArTICcLE II—MEMBERSHIP 


1, Any person who is interested in the field of collegiate mathematics shall be eligible 
for election to membership in the Association. 

2. Any institution in which the Calculus is regularly taught shall be eligible for election 
to institutional membership in the Association. Such an institution shall have the privilege 
of sending a voting delegate to the meetings of the Association. 


3. Election to membership shall be by vote of the Board upon written application from 
the individual or institution seeking admission, endorsed in the case of individuals by two 
members of the Association. 

4. Those who were admitted to membership in The Mathematical Association of Amer- 
ica (unincorporated) prior to October 1, 1920, and were in good standing as such on that date, 
were thereby admitted to membership in this Association (Incorporated). 


Articts III—Boarp or GOVERNORS AND OFFICERS 
1. The Officers of the Association shall be a President, a First Vice-President, a Second 
Vice-President, an Editor-in-Chief of the Official Journal (hereinafter called the “Editor”), a 
Secretary-Treasurer, and an Associate Secretary. 


2. There shall be a Board of Governors (hereinafter called the “Board”), to consist of the 
Officers, the Ex-Presidents for terms of six years after the expiration of their respective presi- 
dential terms, and of additional elected members (hereinafter called “Governors”). It shall be 
the function of the Board to supervise all scholarly and scientific activities of the Association, 
to administer and control these activities, and to authorize expenditures of funds of the Asso- 
ciation, except that at the demand of ten or more members of the Board, or at the demand of 
forty or more members of the Association, any ma osal to alter or initiate a matter of policy 
shall be referred to the general membership of the Association for its decision. All members of 
= Board shall hold over until their respective successors are selected or appointed and qual- 

3. There shall be an Executive Committee advisory to the Board, and consisting of the 
President, the two Vice-Presidents, the Editor and the Secretary-Treasurer. It shall be the 
function of this Committee to review continually the policies and activities of the Association, 
to Pr and organize new activities, to formulate in broad outline the programs of meetings 
and of publications, and in general to consider all matters of importance or of interest to the 
Association. This Committee shall prepare the agenda for meetings of the Board, and shall 
analyze the implications and aspects of all matters which are to come before the Board for de- 
cision. It shall present to the Board the viewpoints suggested by such analyses, as well as all 
such facts as may seem pertinent, or as may in any way facilitate the Board’s work. 


4. A statement regarding any E pees action of the Board which makes or alters a 
ae of policy shall be published in the official journal, or notice of such proposed action 
shall be mailed to each member, before final action has been taken, so that members of the 
Association may make known to the Board their individual views. 

5. The Board shall have authority to fill vacancies ad interim in any office, includin 
vacancies in the Board, and to make any other appointments necessary for the transaction o 
the business of the Association. 

6. At all meetings of the Board of Governors a quorum shall consist of not less than five 
(5) members and no business may be validly transacted at a meeting at which less than a 
quorum is present; provided that any meeting of the Board, whether or not a quorum be pres- 
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ent, may be adjourned to a specified time and place by a majority of the members present 
without notice to the members at large other than announcement at such meeting. Informal 
action based on a mail ballot by the members of the Board, if ratified at a properly convened 
meeting of the Board, shall be as valid and effective as if originally authorized at such meeting. 


7. There shall be a Finance Committee responsible to the Board; at the direction of the 
Board it shall receive and administer the funds of the Association, control its properties and 
investments, make its contracts, and exercise such powers as may be delegated to it by the 
apes This committee shall consist of three members, of whom the Secretary-Treasurer shall 

one. 


8. (a) The Officers and Governors of the Association shall be elected in part by the 
Board, in part by the general membership, and in part by this membership in constituencies 
(hereinafter called “Regions”) established by the Board. 

(b) The membership at large shall elect in alternate years respectively a President and 
a First Vice-President, each for a term of two years, and shall elect each year two Govern- 
ors, for terms of three years. 

(c) The membership in each Region shall elect biennially a Governor for a term of two 
years. Nominations shall be made by the Section or Sections of the Association existing within 
the Region, or, in the absence of such Sections, by a committee appointed for that purpose 
by the Governor representing the Region. 

(d) The Board shall elect at appropriate times by ballot and for the terms stated: a 
Second Vice-President for two years; an Editor, a Secretary-Treasurer, and an Associate 
Secretary, each for five years; and members of the Finance Committee (other than the 
Secretary-Treasurer) for four years. 

(e) The President shall be ineligible for reélection. The Vice-Presidents, the Editor, and 
the Governors shall be eligible for reélection only after an interim equal to their respective 
terms of office: 

(f) Elections by the Board shall be made from nominations by the Executive Committee. 
At least two nominations shall be made for each office to be filled in the case of the Second 
Vice-President and the members in the Finance Committee, and the Board may in any case 
reject all nominations made and call for a new list. 

(g) The names of members to be printed upon the ballots, together with blank spaces 
in the case of elections by the general membership, shall be determined by a Nominating 
Committee to be appointed annually for that purpose by the Board. Approximately two 
months before the date of the annual meeting all members shall be given an opportunity 
to nominate by mail a candidate for each office to be filled by the members for the ensuing 

ear. Approximately one month before the annual meeting the Board shall select a nominee 
or President out of the three persons who received the most votes for this office in the 
nominations; the Board shall furthermore select two candidates for each other office to be 
filled by the members, one being the person who received the highest vote in the nominations 
and the other being selected from among the several nominees next in order. The election shall 
be by mail or in person and shall close on the od of the annual meeting. 

9. The President shall be the Executive Officer of the Association, shall preside at all 
meetings of the Board of Governors and at the annual meeting of the Association. He shall 
have the usual duties pertaining to his office and such other duties as may from time to time 
be assigned him by the Board of Governors. 

10. The Vice-Presidents shall, in the absence of the President, have and exercise the 
powers of the President, their order being determined alphabetically. The Board of Governors 
Inay assign to the Vice-Presidents such duties as may from time to time be determined. 

11. The Secretary-Treasurer shall have the usual duties pertaining to the office of 
Secretary and of Treasurer, including the custody of the records of the Association and of its 
Corporate Seal, the keeping of minutes of the meetings of the Board of Governors and of the 
annual meeting and special meetings of members, and giving of due notice of all regular and 
special meetings of the Association and of the Board of Governors, and the supervision and 
safekeeping of the funds of the Association. The Secretary-Treasurer shall also have the — 
of seeing that whenever Governors are elected, including the election of Governors to fi 
vacancies, a Certificate, under the Seal of the Association, giving the names of those elected 
and the term of their office, shall be recorded in the Office of the Recorder of Deeds for Cook 
County, Illinois. Such Certificates shall be signed by the Secretary-Treasurer and verified by 
oath of the President. 

ArticLe IV—MEETINGS 


1. A meeting of the Association shall be held annually, at such time and place as the 
Board may direct. Special meetings of the Association may be called from time to time by 
the Board, or while the Board is not in session by the President of the Association, to be 
held at such time and place as may appear from the call. 

2. The outgoing Board shall hold a meeting immediately preceding the annual moeing 
of the Association next succeeding their election, and the members of the new Board sh 


| 


82 THE MATHEMATICAL ASSOCIATION OF AMERICA 


hold a meeting and organize, by completing the Board, immediately succeeding the annual 
meeting of the Association at which the new members thereof were elected. Further —- 
of the Board may be held from time to time at the call of the President or of any three(3) 
members of the Board. 

8. Notice of any meeting of members of the Association shall be given by the Secretary- 
Treasurer at least thirty (30) days prior to the date set for each meeting. Notice of all meet- 
ings of the Board other than the ol meetings provided in Section 2 shall be given to 
each member of the Board at least fifteen (15) days prior to the date set therefor. 

4. Any member of the Association or of the Board may waive notice with the same effect 
as if due notice had been given him. 

5. At all meetings of the Association a quorum shall consist of not less than twenty-five 
(25) members and no business may be validly transacted at a meeting at which less than a 
quorum is present; provided that any meeting of the Association, whether or not a quorum 
be present, may be adjourned to a specified time and place by a majority of the members 
present without notice to the members at large other than the announcement at such meeting. 

6. Members may take part and vote in person or by proxy at all meetings of the Asso- 
ciation. - 

ArticLE V—SEcTIONs 

1. Any group of not less than ten (10) members of this Association may petition the 
Board for authority to organize a Section of the Association for the purpose of holding local 
meetings. The Board shall have power to specify the conditions under which such authority 
shall be granted. 

2. The Association shall not be obligated to pay from its treasury any of the expenses 
of such Sections. 


Articte VI—OrrictaL PUBLICATIONS 

1. The Association shall publish an official journal, which shall be sent free to all mem- 
bers of the Association in accordance with Article VII. 

2. The Board shall have full control of the publication and sale of the official journal 
and of all other official publications. 

3. There shall be appointed by the Board a body of Associate Editors who shall give 
assistance in connection with the official journal. 

4. The Board shall from time to time, as the need arises, make special provision for the 
management of any other official publications. 

5. The Board shall fix the price of the official journal and of any other official publica- 


tions of the Association, but in no case shall the journal be sold to non-members for less than 
the annual dues of individual members. 


ArticLte VII—Dvgs 


1. Individual members of the Association shall pay an initiation fee of Two Dollars ($2) 
at the time of election. 

2. The annual dues of each individual member shall be Four Dollars ($4), including a 
subscription to the official journal. 

3. The annual dues of each institutional member shall be Seven Dollars ($7), including 
two (2) subscriptions to the official journal. 

4. All dues shall be payable on the first of January of each year. Should the annual dues 
of any member remain unpaid beyond a reasonable time, his name shall be dropped from 
the list after due notice. 

5. New members entering the Association after April t of any year shall have their dues 
pro-rated for the balance of the year, except when they desire to receive the full current 
volume of the official journal. 

6. Any member who because of age is no longer in active service, who is in good standing 
at the time of his retirement and who has been a member of the Association for twenty years, 
may, upon notifying the Secretary of said retirement, be exempt from the payment of dues, 
with the privilege of obtaining the official journal at an annual cost of one dollar. 


Articte VITI—AMENDMENTS TO THE ARTICLES OF ASSOCIATION AND By-Laws 


1. Changes in the Articles of Association or amendments to the By-Laws may be made 
at any annual meeting of the Association, or at any adjourned session thereof, or at any 
special meeting of the Association called for such purpose, by a two-thirds (%) vote of those 
a and entitled to vote; provided that due notice concerning such amendment shall 

ave been printed in the official journal, or mailed to each member, at least one (1) month 
before the date of such meeting. 


; 
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2. No changes in the Articles of Association shall have legal effect until a certificate 
thereof, verified by oath of the President and under Seal of the desediation, attested by the 
Secretary-Treasurer, shall be filed in the office of the Secretary of State of the S tate of Illinois 
and recorded in the office of the Recorder of Deeds for Cook County, Illinois. 


PERIODS OF SERVICE OF FORMER OFFICERS OF THE ASSOCIATION 
(The periods were for the calendar years except that after 1942 the terms of 
Regional Governors began and ended July 1.) 

HONORARY PRESIDENT FOR LIFE 
H. E. Suaveut, December 1933—-May 1937 


PRESIDENTS 
Vicr-PRESIDENTS 
Vi PRONTINGTON 1016 FF. D: MURNAGBAN. 1928, 1939 
DON 1917,1918 W.C. GrausTEIN......... 1929, 1930, 1940 
SECRETARY-TREASURER 
(Appointed by the Board after 1918) 
CoMMITTEE ON OFFICIAL JOURNAL 
(Appointed by the Board. Discontinued after 1939) 


AFTER 1939 
1940-1941 


2. 
i 
ae 
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ADDITIONAL MEMBERS OF THE BOARD 
1916-1918, 1922-1924 1928-1933 
1930— 


1932 1929-1934 
1916-1918 1929 


1916 
1916, 1920-1922 1930-1931 
1926-1931 1931-1933 
R. C. ARCHIBALD 1916-1917, 1923-1930 
Fiorian Casori..........1916, 1918-1923 
1926-1930 


. Bri 1984-1 
. 1934, 1937-1939, 


ALEXANDER ZIWET 4—1936 


E. R. Heprickx 
32-1937 1935-1936 
J. N. VAN DER VRIES 1916-191 1935-1937 
A. MERRILL 1917-1919 
D. E. Smita - Mary Emity SINcLAIR 6-1938 
1937-1939 J. M. 
1918-1920 
1918-1920, 1922-1924 
"1918-1919, 1922-1926 
1919-1922, 1925-1930 
1917, 1919-1927 


9-1941 
BENNETT. .1921, 1930—1932, 1939-1941 
1921-1923, 1925-1930 
1934-1936 
F. 1921-1925 . ErruinGEer 

NHAM JACKSON 1923-1929 ELIUS GOUWENS 
ARA E, SMITH 1923-1925 
1924-1925 
1926-1931 
1927-1928 


Vie 
L. 
D. 
A. 
L. 


G. 
E. 
E. 
R. 
H. 
C. 
D 


eg: 


D. N. LEHMER....... 
| 
J. W. Youna........1916—1917, 1920-1922 
B. F. 1930-1935 
E. H. Moore........1916—1921, 1923-1928 
CARMICHAEL........1920, 1924-1929 G.T. WHyBURN...............1940-1942 
1941-1943 
4 1941-1943 


The Rhind 
Mathematical Papyrus 


The late CHANCELLOR ARNOLD BurruM CHACcE of 
Brown University rendered signal honor to the Assocta- 
TION by publishing under its auspices his RHIND MATHE- 
MATICAL Papyrus. The entire receipts from the sale of 
this great work go to form an endowment fund of the 
ASSOCIATION, known as the ARNOLD BurFFUM CHACE 
Funp. 


Volume I, over 200 pages (111%4” 8”), contains the 
free Translation, Commentary, and Bibliography of 
Egyptian Mathematics. 


Volume II, 140 plates (1114” 14”) in two colors with 
Text and Introductions, contains the Photographic Fac- 
simile, Hieroglyphic Transcription, Transliteration, and 
Literal Translation, 


This exposition of one of the very oldest mathematical 
documents in the world is of great value, not only to 
students of mathematics, but to any one interested in the 
work of a civilization existing nearly 4,000 years ago. 


The special price of $20.00 per set (postage prepaid) has 
been made for individual and institutional members of the 
ASSOCIATION when purchased through the SECRETARY; 
to all others the price is $25.00 per set (postage prepaid), 
obtainable only through the OpeN Court PUBLISHING 
Company, LaSalle, Illinois. 
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The Carus 
Mathematical Monographs 


The Carus MATHEMATICAL MONOGRAPHS are an expression of 
the desire of Mrs. Mary Hegeler Carus, and of her son, Dr. 
Edward H. Carus, to contribute to the dissemination of mathe- 
matical knowledge by making accessible at nominal cost a series 
of expository presentations of the best thoughts and keenest re- 
searches in pure and applied mathematics. 


The expositions of mathematical subjects which the mono- 
graphs contain are set forth in a manner comprehensible not 
only to teachers and students specializing in mathematics, but 
also to scientific workers in other fields, and especially to the 
wide circle of thoughtful people who, having a moderate ac- 
quaintance with elementary mathematics, wish to extend their 
knowledge without prolonged and critical study of the mathe- 
matical journals and treatises. 


MONOGRAPHS THUS FAR PUBLISHED 


No. 1. Calculus of Variations, by Professor G, A. Bliss. (First Impression, 
1925; Second Impression, 1927; Third Impression, 1935.) 


No. 2. Analytic Functions of a Complex Variable, by Professor D. R. Curtiss. 
(First Impression, 1926; Second Impression, 1930.) 


No. 3. Mathematical Statistics, by Professor H. L. Rietz. (First Impression, 
_» 1927; Second Impression, 1929; Third Impression, 1936.) 


No. 4. Projective Geometry, by Professor J. W. Young. (First Impression, 
1930; Second Impression, 1938.) 


No. 5. History of Mathematics in Ainerica before 1900, by Professors David 
Eugene Smith and Jekuthiel Ginsburg. (First Impression, 1934.) 


. 6 Fourier Series and Orthogonal Polynomials, by Professor Dunham 
Jackson. (First Impression, 1941.) 


nay eS Matrices, by Professor C. C. MacDuffee. (First Impres- 
sion 


Price $1. 25 per copy to members of the Mathematical Association, one copy 
to each inember, when ordered directly through the office of the Secretary, 
McGraw Hall, Cornell University, Ithaca, N.Y. 


Additional copies for members, and copies for non-members, may be pur- 
chased from the Open Court Publishing Co., La Salle, Illinois, at the regular 
price of $2.00 per copy. 
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DEVOTED TO THE INTERESTS OF 


COLLEGIATE MATHEMATICS 


VOLUME 51 


CONTENTS 
College Mathematics During Reconstruction . . .R. W. Brink 


Cardioids Associated with a Cyclic Quadrangle. . V.O. McBrien 
Affine Geometry of Convex Quartics. . . . Doucias Derry 


Discussions and Notes. . . . .  . Louis Branp,O.S. ApAams 


Problems and Solutions 
News and Notices 
War Information 
Notes on the Navy V-12 Program 
The Training Programs in Meteorology . 
The Alien Book Republication Program . 
Mathematicians and the New Selective Service Regulations 
The Mathematical Association of America 
The Twenty-Seventh Annual Meeting of the Association . 
Indiana Section Meeting 
Calendar of Future Meetings . 
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